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OTSINCE Eve offered Adam an apple has 
an event been so glamorized, publicized, 
"and fantasized as the sinking of 

Titanic. And not since Custer led the Seventh 
Cavalry against Indians at the Little Bighorn 
has a fatal mistake so captured public imagina- 
tion as the “unsinkable” Titanic being driven 
into an iceberg field at full speed. 

We can forgive Adam for his weakness. Cus- 
ter’s mistake is understandable. Because of 
overconfidence or ignorance he grossly under- 
estimated the Indians’ ability and will to fight 
for their land. 

But the mystique of Titentc remains and is 
even rekindled by the recent discoveries. There 
is still a Titanic Historical Society, whose 
members dote on every scrap of news, At leasi 
two of them were brought to tears by the first 
pictures from last year's expedition. And news- 
papers and wire services will give space to.any 
character who claims he'll raise Titanic— 
whether with billions of Ping-Pong balls 
stufied into the hull or by freezing her into an 
icéberg to float majestically to the surface, I 
thought about getting my name in the press by 
offering to raise her with hot-air balloons— 
filled by the publicity seekers. 

But noteveryone is blinded by the mystique. 
There have also been charges of public money 
wasted in looking for Titanic. But just as ac- 
Vertisers use sex to sell everything from cat food 
to cologne, why not use Titanic to sell and de- 
velop deep-sea exploration? Woods Hole 
Oceanographic Institution, Dr. Robert Bal- 
lard, and Secretary of the Navy John Lehman 
are to be congratulated for risking criticism to 
help focus public and government attention on 
the most neglected, least understood, and per- 
haps most strategically important part of the 
planet. As one massive archaeological site, the 
OCERNS are a treasured time capsule. And those 
courageous people really were conducting im- 
portant research and equipment tests. 

If Dr. Ballard had reperted finding mer- 
maids sipping champagne in the first-class 
lounge, he might have gained a billion dollars 
in private and government research funds. But 
just sticking to the truth has excited our imagi- 
nation enough. All of us who have worked on 
the project admit to more than a modest curios- 
ity, So much so that we are devoting another 
cover story to what was found on the return 
trip. It is titled—probably naively—“A Long 
Last Look at Ttlanic,” 
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at Titanic 695 
Robert D. Ballard, co-leader of the expedition 
that found the historic shipwreck last year, 
returns for a detailed exploration, aided by 
TH IIgerioUs Seernig-eve undersed vehicles. 


Westminster, the Palace 

That Became Parliament 728 
Over the centuries a onetime royal residence 
in London has been transformed into the per- 
manent home of Britain's lowmaking body. 
Patrick Cormack, member of the House of 
Commons, traces its history and traditions. 
Photographs by Adam Woolfitt. 


Halley's Comet 758 
The dazzling traveler that mony watchers 
missed revedied its secrets to telescope, space- 
craft, and jet aircraft, Rick Gore reports. 


Ghosts onthe Little Bighorn 787 
After a 1983 prairie fire cleared brush along 
Montana's Little Bighorn River, archaealo- 
gists recovered artifacts that shed new light 
on Custer’s Last Stand. Robert Paul Jordan 
reports on the still controverstal 1876 battle. 
Photographs by Scott Rutherford, 


Northern Plains Map 
A double supplement traces the center of our 
continent from frontier days to the present. 


Tsetse—the Deadly Fly Sl4 
Scourge to cattle and humans alike in Africa, 
the tsetse fly stirs debate over lond use. Georg 
Gerster investigates the continuing war ta 
control the insect. 


COVER: Exploring Titanic's hulk, a robot 
camerd-eguipped submersible called Joson 
Jr. peers into a first-class cabin. Photograph 
by Woods Hole Oceanographic Institution. 
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Shostly hulk of R.M.S. Titanic lies é 
in her lonely berth more than | 























. two miles deep in the North a | 
Atlantic, her bow festooned by decades  . F 
of rust and sediment. Railings curve | 
around a grate forward of the 18-ton ae J 3 
auxiliary anchor of the largest, most load 


luxurious ocean liner of her day. 
For nearly three-quarters of a century, 
while the grand and tragic ship was 
celebrated in legend, the wreckage sat 
in abject darkness, eluding all searches 
until her discovery September 1, 1985, 
by the author and a joint U. 5.-French 
expedition. On a return trip, experts 
from Woods Hole Oceanographic 
Institution used submersible vehicles 
to illuminate the ship's remains and 
a fascinating array of objects spilled 
from her decks and cabins. Video footage 
and photographs captured memorable 
closeup looks at one of the greatest 
maritime disasters of the 20th century. 























the manned subiiversibile Alvin in this 
photograph taken by the remotely 
operated robot Jason Jr. Lights shine on 
an open window into a first-class cabin. 

The ship carried lifeboats for only 
1,178, and many boats were launched only 
partly filled. Of the 2,227 on board,more 
than 1,500 perished, including Capt. 
Edward J. Smith (left, at right), shown =} 


on the boat deck with chief purser ) 

Herbert McElroy. A veteran of 43 years Py 

at sea, Smith had planned to retire -— 
after Titanic’s maiden voyage.  ., 
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¥ FIRST DIRECT VIEW of Tifante lasted less than two minutes, but 
the stark sight of her immense black hull towering above the 
océan floor will remain forever ingrained in my memory. 

My lifelong dream was to find this great ship, and during the 
past 13 years the quest for her had dominated my life, Now, final- 
ly, the quest was over,” 

In a way lam sad we found her. After 33 hours of exploring her dismembered 
hulk, we know her fate, and it isnota pretty sight. Though-still impressive in her di- 
mensions, she isno longerthe graceful lady thatsank a mere fivedaysinto her maitd- 
en voyage, 10 1912, after striking an iceberg, Her beauty has faced, her massive 
stee! plates are dissolving in rivers of rust, and her ornate woodwork has been de- 
youred by an army of countless wani-boring organisms whose hollow calcium 
tubes now litter her barren shape. After years of gluttony the creatures starved and 
dropped dead at the table. [have no sympathy for them; they robbed Piftanze of her 
last touch of elegunce. 

Titanic’s band has long since ceased to play. She is gone, home-ported at last. She 
will surely never be raised. Such stark reality often offends our romantic senses, but 
the search for this greatest of all sunken.ships was first and last an exciting journey. 
First, it was almost too exciting. 

Dive number one was to see how dangerous Titanic would be to Alvin, the in- 
doniitable submersible, and its crew: in this case, pilots Ralph Hollis and Dudley 
Foster, along with me. As we began our two-a nd-a-half-hour dead fall toward the 
bottom, we discovered the sonar was not working. The outside pressure was quick- 
ly doubling and then doubling again; it would eventually reach 6,000 pounds per 
equare inch. Had it rendered the sonar useless for today's trip? Without sonar, we 
would have to rely upon our surface navigator aboard Atlantis If to guide us blind 
to Titenic’s side, and he now began driving us in circies: Go east, go west. 

Then, anothercruncher. Ralph noticed salt water leaking into one of the two hat- 
tery packs that powered the small sub, It showed up on our instrument panel asa 
slow leak, butas the level of seawater in the battery tub rose, the leak caused us con- 
cern, for the protective oil in which the batteries are bathed was being replaced by 
short-circuiling seawater. Alvin's batteries eventually could consume themselves. 
Battom time would be short—if at all. 

Finally, as we closed with the bottom, faint features emerged from the green 
gloom. No Titanic, no debris, just a gently rolling countryside of mud—much like 
an alpine meadow after a blanket of snow has.all but erased its features. When our 
tracking system is working properly, the navigator on the surface knows where he 
is, where we are, and where Titanic lies, but the navigator was now having prab- 
lems. We did not know what they were, only that his cirections, echoed down to us 
on the underwater acoustic telephone, indicated he was lost 

To be so close —but to be so faraway! Somewhere out there lies Titanic, justafew 
hundred meters away, perhaps less than the distance from home plate to the center- 
field wall in Fenway Park. And (hose damn alarms have started, Seawater is con- 
tinuing to short-circuit our batteries, and Ralph is already thinking about returning 
to the surface. 

The snowstorm of underwater particles is blowing toward us from the south- 
southeast. Clearly, the current must have set us to the north of our desired location. 
Titanic should lie south. We begin driving in that direction, the single ski mounted 
under Aftin making us a one-legged skier gliding downslope over virgin snow, a 
single track left behind us for roaming crabs to exploit. 

The alarms inside Afvin shrill as more and more seawater enters our battery 
pack and the electrical situation gets worse. Ralph is about to pull the plug. 
The author chronicled the discovery of Titanic in the December 1985 Geocnarnic. He hos written 
fiimerois other arti¢les as well osthe National Geographic book Aaplerieg Or Living Plomet, 
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Finally, a voice from above 
should bear 50 yards to the cast 

As we turn east, our pace quickens and our eyes strain to see; The bottom begins 
lo look strange, it begins to slope up suddenly, steeper than it should, into a mound 

if mud anc smal] gl acial beer let ers dro pped ty test igh eons of time t a SOW Ly y meting 

i inaha ‘res, int luding the one that sank Titanic 

It has a bulldozed look, and what a bulldozer lies just bevond 

“Raiph,” lsay. “Come richt 

Swinging the subtothe right, Ralph eases Adorn forward until he is stopped by an 





endiess Slab of black steel rising out of the haiboia Our journey af lone last has 
reached its goal. Jtlanie 6 a few mches away, In that brief instant we become the 
lirstever to actually see [itanre in her grave. Then Ralph pulls the plug, and we lift 
up from the ocean floor 

Most of the 1] dives 
Owed Were more rewarding, 
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such as the one that confronted 
the historic question of “the 
rash " Wiost accounts of filan- 
i's loss attribute the disastertoa 
S00-foot-long gash ripped into 
the liner's starboard bow by the 
iceberg. had long doubted such 
PCOOris, Lor filanic’s Massive 
steel plates probably would 
have been bent or forced apart 





rather th iti ripped open OV ice 

{ Ane one of our later dives 
Wee a ches A funy to a | euricli rie? he 
side riteaic s bow, driven deep 
into the mud of the ocean floor 
bv the enormous momentum of 


the plunge from the surface. P#otDudiey Fosterchocks Alvin's depth as author Ballard raports thet 
moshon ta thie Woods Hale mothers nit ALi fi Abe hate 


Cin impact the bow had shifted 
slightly to the tett, leaving 2 gap between the bank of mud 
side, As we moved slowly along that vertical wall of steel, [ half-expected to see a 


tear in the plates. But there was ne only an indication that the plates hal 








thi : ship's st “ larpoard 


bent inward and the rivets mails ding them together perhaps had sprnn x, allowing 
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CPawater to enter, Still atuievatiis | aken lat er of the section indicate at least one 
hole inthe plates, so the question may never be fully answered 

Other dives produced vivid cameo scenes that will also remain with me forever 
md we explored Pitunic cautiously, peering at her from inside Alvin or via our 
switoming eyeball,” the robot Jaron Jr., we came upon such haunting scenes as 
1 disembodied head of a child's doll, lving amid the vast field of debris dum ped 
itp broke Up On OF near the surtace. Then there was the fragile cup 
Snip Ss massive steam boilers (page 722). Small 
d were a pathetic reminder 


al doomed voyage 








loose when thes 
balanced delicately atop ane of 
electric space heater rs 54 atiernd thromelout Lhe debris fie 
of the comforts enjoyed so briefly on tl 

Insuch ghostly surroundings impersonal features took on human characteristics 
as we moved in slow motion along the hull, the darkened portholes 
scemied tome ke rows of sightless eyes brimming with great tears of rust 

he more weexplored fitanic, the more her parted sections assumed ' 
ferent characters. The bow still had a certain dignity to it, but the stern section was 
utter devastation. It wis | eTe wane passengersand crew had gathered to face the aw 
ful specter of death. Ex iAivin, weeventually chose a spot beside the rail 
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of the stern section to place a bronze plaque from the Titanic Historical Society com- 
memorating the ship's 1,522 lost souls. 

Inacurious way descents to Titanic stood out in sharp contrast to return trips to 
the surface. During the two-and-a-half-hour ride down to the wreck, Ralph Hollis, 
Martin Bowen—Jason Jy.’s pilot—and | played classical music over the sub's ste- 
reo system. We studied notes and electronic data and generally followed ascientific 
routine, But once the day's exploration of Titanic was over and we started for the 
surface, rock music replaced classical on the stereo, notes were put aside, and we 
joked about the high and low points of the day's dive. The change in us stemmed not 
from a sense of relief—we three, after all, had made hundreds of dives in Ain— 
but more from the feeling of a job well done both above and below the surface. 

The day is fast approaching when that job can be done faster and better without 
man's physical presence in the sea. Until recently there has been no way of duplicat- 
ing human skills at great depth—of providing man’s sophisticated eyes and brain 
and articulating hands to solve complex problems or perform difficult tasks. What- 
ever the cost, and the risks, of transporting man into the deep, it has been worth it. 

Lam well aware of the costs and the benefits of that era. For more than a decade I 
havespent an average of four monthsa year atsea. | have logged countless hours be- 
low, crouched in one submersible or another, exploring the rugged and uncharted 
mountain ranges of the world’s oceans, 

Certainly the dives were exciting, many of them marle in partnership with the 
National Geographic Society. They included exploration of the Mid-Atlantic 
Ridge, descents to 20,000 feet in the Cayman Trough, the study of deep-sea warm 
springs—unique oases of life—in the Galapagos Rift, and finally the discovery on 
the East Pacific Rise of “black smokers,” hydrothermal vents that belch fluids hot 
enough to melt lead. 

Historic achievements, every one of them, Butin 13 years I had managed to ex- 
plore a mere 40 miles of undersea mountain range. There are more than 40,000 
miles of such ranges throughout the world’s oceans. Did I really want to spend the 
rest of my life in the hope of exploring another 80 or 100 miles at best? 

It seemed to me we had a choice. We could continue indefinitely with manned 
submersibles, which are limited in the time they can spend below by both their pas- 
sengers' endurance and their expendable power supply, Inasense they are no better 
than a scuba diver who, air supply exhausted, must race back to the surface. 

Qn the other hand we could begin thinking of remotely operated deep-sea vehi- 
cles, sophisticated robots that could give man what I have come to think of as a 
“telepresence” in the sea, an extension of his unique senses and capabilities to ex- 
treme depths without physically transporting him a foot below the surface. 

Through such robots man could remain under the sea for weeks instead of mere 
hours at a time, extending his reach immeasurably into earth's last great uncharted 
frontier, Equally important, via live television these machines could bring the won- 
ders of the deep to countless millions rather than to the lucky few who are able to 
ride in submersibles. 





{ROM THE VERY OUTSET of that vision Titanic seemed the key. The cost of de- 
velopingdeep-diving robots is astronomical, requiring a dramatic image or 
goal to capture public interest and support. Nothing in modern maritime 
history fits that description better than Titanic. 

My first real hope of finding and filming Titanic came in the 1970s, when the un- 
dersea research group at the Woods Hole Oceanographic Institution decided to 
more than double divin's depth range from 6,000 to 13,000 feet. The latter, [knew, 
was roughly the level at which Titanic lay, Alvin seemed the perfect deep platform 
to begin experimenting with robotic vehicles—first as extensions of manned sub- 
mersibles, and ultimately as their replacement. 
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That tsa challenging and costly goal. Without the support of friends and col 
leagues at Woods Hole andinthe U.S, Navy, neither the search for Sifanic nor the 
projects that have stemmed from it would have been possible 

Cyver the years, as I continued diving in manned submersibles, I kept careful 
note of ways In which robotics could overcome their limitations. New technologies 
such as fiber optics anc lasers broadened the dimensions of what robots could do 
beneath the sea. 

lenyisioned a remotely operated system involving two components, which even- 
tually became knownas Argo/Jason. Argo was to be the eves of the system and Jason 
the hands, both elements extraordinarily sophisticated. When perfected, the svs- 
tem would beable to search out objects or natural features at extreme depths, ana- 
Yzing and recording them for as long as the surface operators wished. In the case of 
lost objects, Arge//ason could 
either recover them or direct 
their recovery by other means 

Hy September 1985 Argo was 
reacy for testing at sea, During 
the historic discovery of Tifante 
by the U. S.-French team, Argo 
exceeded our highest hopes; the 
robot's ultrasensitive “eyes,” or 
video Cameras, could see and re 
cord in almost total darkness 
The next step was to give Argo 
a han 

By last summer the system 
had the beginnings of one in the 
*ewitn- 
ming eveball.” A more sophisti- 
cated Verston of “/ J” known 
simply as Jason, will ‘attach to 


Argoand will have notonlhycam- Drooping like siatacties, “ears” of must obscure. portholeinwhioh @ 
ge section of ohass remains. 


form of Jason Jr.. our 





eras but also highly versatile 
arms able to perform complex jobs in areas where no manned submersible could 
ever safely go. 

With Arge not yet ready fora partner, we attached J J to Alvin instead. The 
world’s finest manned submersible thus played a key role in developing and testing 
a system that may one day replace its own kind. 

Admittedly # hac its share of problems on Titanic. Returning from one dive, it 
fell out of its “garage,” or housing, aboard Alvin, and only quick work by our sup- 
port divers prevented a million-dollar loss. On another dive, when I remained on 


| 
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the surface, J J suffered an electronic stroke. 

“A. d, Was just Danging there above the bottom,” Martin Bowen told me, “and 
suddenty it fizzled out. What looked like a wisp of white smoke—actually it was 
fluict—came out the top, and that was the end of J J for the dive," 

Fortunately the trouble, which proved to be a saltwater leak inJ J's tether, was 
quickly repaired, and the robot was soon ready to dive again, But the incident 
proved the point that when something goes wrong at 12,500 feet, you don't just get 
out and fix it. The only answer is to build systems that don't risk human life 

This winter the marriage of Arge and Jason will begin aboard the research vessel 
Kerry, the ship that discovered Titanic. Within two years Argo/Jason will be ready 
to enter the deep and remain there for extended periods, adding greatly to man's 
knowledge of the undersea world 

But the quest for fitanic is over. May she now rest in peace * 








A Lone Lest Look art Titanic "5 


iB an and machines made 
¥ Be xploration of 7 ian 
A possible. Two non- 


human partners: Afun, a free- 
floating submersible with 
room loronly & Lhree-nan 
crew (below right), and a 
smnaller tethered robot called 
Jason Jr. (below), which 
travels to dive sites tucked in oa 
coge-like “garage” attached to 


wi ins forward section 











Hieh-tech partners 
plumb new depths 
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Jaean wf, a controled by 8 Consost (bal) Teed Dy a putin 
Alvin: Buttons inthe handgrip A activate the robot's 
vertical thrusters and control the tether io Avon. A photo 
trigger B activates ihe still carmen: a companson button 
adjusts video camera tit, The video monitor O displays 

J. d's ead of vision, Switches E work motors and lights 
Other switches F operate the videotape. Joysiek G 
oontrois herwontal Moaveminis 


Above the wreck site, divers 
David Sanders and John 
Salziz (left) stand atop Alvin to 
secure safety lines that buttress 
Jason Jr.'s garage as the 
vehicles are lifted out of the 
Water to the support ship's 
deck. 

Launched at Woods Hole in 
1964, Afvin has been a reliable 
sea. dog, logging more than 
1,700 dives. Tt has proved 
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invaluable in geologic and 


biologic studies during descents 


as deep as 13,000 feet 

Alvin's smaller partner, 
called J... for short, measures 
just 28 inches long and weighs 
250 pounds on land. But its 
hull of syntactic foam— 
billions of microscopic air- 
filled giass spheres bonded by 
epoxy—makes it weightless in 
water, A 200-foot-long tether 
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1 Silt Camera with strobe. 2 Manipulator’acm s 
and stil and video cameras. 3 Cable winch ay 


connects the two vehicles, 
‘tnabling Advin's crew to send 
J.J, into spaces too small or 
too dangerous for a manned 
vehicle 


Woods Hole scientists are at 
work on J\’s-successor, to be 
named simply Jason, Larger 
and more sophisticated than 
lts predecessor, Jason will 
include robot arms for 
retrieving samples. 
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vallery of photographs reveals delais 
of damage suffered during and alter 

i EL fitanic’s sinking. [hese pictures 
were culled from 33,500 taken during 
“Syvoavers" by the Woods Hole vehicle ANGUS 
[acoustically navigated geological underwater 
survey), an unmanned sled that was trolled 
25 feet above Titanic by Atantis-J7 
Numbers next to the photographs correspond 
to the locations al which th 
the ship, as indicated on the blueprint 
diagram. Jagged lines crossing the top 
deck just forward of the third and fourth 
funnels show where the ship broke up as 
she descended 

The forward section plowed into the ocean 
floor-at high speed—30 miles an hour or more 
buckling plates on the hull-and burying the bow 
in 50 feet of mud (painting, foldout overleaf) 
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By PATRICK CORMACK 
Photographs by ADAM WOOLFITT 


IT WAS QUESTION TIME in the House of Commons. As tradition 
dictates, the Right Honourable Neil Kinnock, leacler of Her 
Majesty's Loval Opposition, and Prime Minister Margaret 
Thatcher sat just two sword lengths apart, facing each other 
from behind thick red lines woven in the carpet. 

A tew days betore, addressing a conference of her supporters, 
Mrs. Thatcher hacl replied to critics of her policies by saving that 
“tt wouldn't be spring without the voice of the occasional cuck- 
oo.” Pointing an accusing finger, one of Kinnock’s supporters demanded to know 
how many cuckoos there were in the Prime Minister's Conservative Party. Mrs. 
Thatcher leapt to her feet and made the lightning rejoinder that there were no Con- 
servative cuckoos, though she conceded there might be “the occasional grouse.” 
The Prime Minister's supporters, ancl many of the public in the packed galleries 

above, erupted in laughter. 

The House of Commons, the lower house of the British Parliament, which also 
contains the less tumultuous House of Lords, ts famous for ready wit—brilliantly 
subtle or brutally crushing. During the war against the American colonies; one of 
Britain's least successful but most amusing prime ministers, Lond North, was ac- 
cused by a boring opponent of being asleep, “l wish to God Iwas,” North retorted 

Some historians trace the origins of Parliament to the Anglo-Saxon witan, the 
council of wise men who advised the kings of England in the days before the Nar- 
man Conquest of 1066. Thereafter a council of noble and ecclesiastical advisers, 
known as the Magnum Concilltum (king's great council), was established, William 
the Conqueror and his successors often summoned it, 

Edward I followed a precedent set by rebel baron Simon de Montfortin 1265, and 
Included representatives of the counties (the knichts of the shires) and of the towns 
(the burgesses from the boroughs) when he summoned his Model Parliament in 
1295. This wider body met (Continued on page 737) 


TIME: HALLOWED SITE alone the Thames, the Palace of Westminster has witnessed 
the evolution of Botish authority from rule by kings to government by the people 
in Parlioment. Reconstructed after an 1834 fire, the “magnificent pile” incorporates 
ltth-century Westminster Hall, left. The portcullis badge of Henry VUT (above), 
last king to reside at Westminster, serves os the symbol of Parliament, one eee 
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Westminster 
A sculptured memorial of our national history 
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Inthe House of Commenstright 
MPs await the Queen's summons to the 
moninid, delivered by her servant Black 
Rod. They will file out behind thet 
elected Speaker, Bernard Weather! 
(let), here entering the Central Lob 
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(Continued from page 728) infrequently, but by the 16th century whenever mem- 
bersof the Lords were convened, 50 was the Commons. During the 17th century, at 
atime when throughout Europe absolute monarchs chimed to rule by divine right, 
here at Westminster Parliament successfully challenged the concept, and in the cen- 
lures since, the modern constitutional monarchy evolved. 

Today's visitors to the Commons would recognize the description of a German 
visitor who listened toa debate during the American Revolution and expressed sur- 
prise at seeing “the whole of the British nation assembled inits representatives, ina 





rather mean looking building The Speaker, an elderly man dressed in an enor- 
mous wig sat opposite me ona lofty chair. ‘The Members have nothing particu- 


larin their dress... . [tis not at all uncommon to see a Member lying stretched out 
onone of the benches while others are debating.” Some might say that the only dif- 
ference wrought by the passage of two 
centuries 18 that today's members do not 
“crack nuts... eat oranges or whatever | ' 
else 15 mn season." Certainly the Speaker 
still wears his full-bottomed wig and 
& costume that remains virtual 
unaltered 


ae) \\ 





4 
| 


HE FALACE OF WESTMINSTER. 

standing between the River 

Thames and Westminster Ali- 

bev. has Jong been Parlia 
ments nome. There has been a palace 
here since the reren of Canute, the Dan- 
ish King of England, who died in 1055 
Che first palace burned down before 
L042. but Edward (known as the ontfes- 
sor because of his reputation for piety), 
replaced it. After Edward's death in 
1066 and the last successful invasion of 
England, the invader, William the Con- 
queror, ¢stablished his main residence at 





FIRST AMONG EQUALS, Marporer Thatcher with members 
: : of her cabinet (facing page) owls the opening. On 
Westminster It gies wis Conquerors Tuesdays crud He ig Prime iM ame rhs 
reckless and boastful son, William TI, — guestions, A bronze bar (abawe) marks the area 
called William Rutus because of his red where MPs debate. Anvone disciplined for misconduct 
beard, who built Westminster Hall. con be reprimaruied by the Speaker before the bar. 
Brageart that he was, William Kufus 
denounced the completed structure as “a mere bedchamber” compared with what 
he had intended. 

Ring Richard 0, who came to the throne in 1377 and was deposed in 1399, was 
responsible for the Hall as we see it today. He ordered the replacement of the roof, 
and of the rows of columns that supported it, by afeature that was the wonder of its 
age and 15 still one of the glories of European architecture—-the mighty hammer- 
beam roof, spanning the Hall in one prodigious leap. 

Here medieval statues of England's kings still look down upon the place where 
Richard was deposed and Charles I stood trial 250 years later, For.almost 700 vears 
kings came to the Hall after their coronations In nearby Westminster Abbey for a 
celebration banquet. At the coronation of (seorge PV in 1821, 17 000 pounds of beef, 











trick Cormack isa member of Parliament and a former academic who has written on ar- 
chitecture and other subjects. Photographer Adam Woalfitt, also a Briton, has contributed 
to 15 previous GEOGRAPHIC articles 
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SASPECTACLE.., horridly and miraculously by morming 


beautiful.” Thus a spectator the medieval Westminster 
described the fire that Hall and Westminster 
consumed mostofthe Palace © Abbey, at-left, still stood 
of Westminster on Qetober The fire destroved the 
16, 1834, It started when palace, clearing the way 
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reported the crowd's In the crowd that witnessed 
sentiment: “Duma the House the blace stood the ment 

of Commons, let it blaze. But who would redesign the 

aie, of save, the Hall!” palace, Chartes Barry and 
Firemen pumped valiantty, A. W. Pugin. 
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EARLIEST PARLIAMENTS 
were colled to Westninster 


by kings seeking advice, 

SL POre, cord rioney. In a 
Poth-cerntury maniiscript 
pitinting of a 13th-tentury 
counctl (left), King Rdward I 
heads a table of archbishops 
dna revalty of Wales and 
Scotland. Cn red woolsacks, 
representing England's then 
major commoedity, sit the 
Lord Chancellor—as he dows 
today—ond fidees. Lords 
Spiritual (bishops and 
abbots) align on the left, 
lords temporal (hereditary 
els and barons) on the 
right. Qn a crossbench is the 
Commeans 
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POLITICAL STRUGGLES of 
(he i7th century pitted 
Parliament against crown 
oma Deceit UG LOTTOMer., 
nae Coroned, fo po nater 
He signed the death warrant 
of King Charles J and, 
through the Comumnans, 
cholished the Lords. When 
the Commons, meeting in St 
Stephen's Chopel in 1653 
(left), would not adjourn, he 
ecpciled it. Needing momey 


pa j ry 
a PT ae 


was forced to 
reconvene Parliament 
ifter tis death, members 
Suinporied restoration of 
the mondrohy and invited 


thistle FT > | . 
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veal, and mutton were consumed, together with a vast quantity of sweetbreads, 
cows’ heels and calves’ feet, 160 geese, 1,160 chickens, 1,730 pounds of bacon, 160 
dishes of fish, and more—all washed down with more than 4,000 bottles of wine. 
Until 1882 England's royal law courts were housed in Westminster Hall, and it 
was here that most of her great state trials were held, One of the first was that of Sir 
William Wallace, leader of Scottish resistance. In 1305 Wallace was brought to the 
Hall in chains and charged with treason to Edward I, “the Hammer of the Scots.” 
Wallace's defense was simple. “I cannot be a traitor to Edward," he said, “for lowe 
him noallegiance. .. .. As governor of my country | have béen cnemy to itsenemics 
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HEAVYWEIGHT BONER and popular pub 
owner Benjamin Caunt is believed by 
mary to be the muin whose mame was 
given to the giant bell made in £856 for 
Westminster's Clock lower (facing page) 
Others claim the bell wos named for 

Sir Benjamin Hall, First Commissioner 
of Works, That bell cracked, and a 
smaller, 13-ton Big Ben, also bearing 
aucroack, hes tolled since 1862. 


I have slain the English. I have mortally opposed the 
English king.” His eloquence and logic availed him 
nothing. He was condemned to suffer the foul indigni- 
ties of a traitor’s death—he was disemboweled, be- 
headed, his heart burned, his body quartered, his head 
displayed on London Bridge 

Westminster remained the main home of England's 
monarchs until damaged by a fire in 1512, after which 
Henry VU moved his court to Whitehall Palace. 
Kines had always summoned their parliaments wher- 
ever they were in residence, and because Westminster 
had been the principal roval home, it had become the 
principal seat of Parliament. Initially the Commons 
had no fixer meeting place. Unlike the Lords, who had 
sumptuous, though not very comfortable, apartments, 
the Commons had to sit wherever its members could 
find themselves a room if they wanted to meet sepa- 
rately. But in 1547, during the religious upheavals 
of the English Reformation, Henry VII's successor, 
the young boy-king, Edward VI, gave the by-then- 
deserted St. Stephen's Chapel within the palace to his 
“faithful Commons.” 

Members of the House of Commons sit facing one 
another, rather than in a semicircle as inso many legis- 
latures, That is because their predecessors occupied 
the pews of St. Stephen's, opposite each other across a 
central-aisle, This arrangement led also to those two 
red lines in the carpet, andin turn toe familiar figure of 
English speech. Members who “overstep the mark” 
are out of order, 

The first inhabitants of the new chamber also placed 
a chair where the altar had been for their Speaker to 
preside over their proceedings, and according to some 
historians the custom of bowing to the Speaker derives 
from the former practice of genuflecting to the altar. As 
spokesman for the Commons, the Speaker often had to 


tell the king what he did not want to hear, not an enviable position. To this day, 
whenever a new Speaker is elected, he puts wp a token show of resistance as hes 


installed in the chair 


N THOSE EARLY DAYS power still rested with the king and his closest achvisers, 
all of them important courtiers or powerful bishops—the lords temporal and 
spiritual. But within a little more than 200 years of the move to St. Stephen's 
the balance had shifted far enourh for Admiral Rodnev, the hero of victories 

over the French, the Dutch, and the Spanish, and a former and aspiring member of 
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Parliamént, to write in 1780: "To be out of Parliament is to be out of the world and 
my heart is set apon my being in.” 

Not that election to the Commons signified any great personal trumph in the 
days when many boroughs hac so few people qualified to vote that they were known 
as. rotten or pocket boroughs, either because their electorates could easily be bribed 
or because they were in the gift of some wealthy landowner who himself sat in the 
House of Lords. Not until 192%, after a series of parliamentary reform bills span- 
ningacentury, wasevery man and woman over the age of 21 given the rightto vote 
Today every Briton over 1S has the vote 

In 1909 the unelected House of Lords yetoed Liberal Chancellor of the Exche- 
quer David Lloyd George's reforming budget, and so the 1911 Parliarnent Act took 
away the Lords’ authority even to discuss financial measures and remover! its pow- 
er to veto other legislation, Although 
the Lords must approve proposed 
legislation before it becomes law, it 
can now delay Commons proposals 
for only a@ year 

Aithough many of the most active 
members of the Lords are those who 
have been ennobled for distinguished 
service in politics, the services, or the 
professions for their lifetime and are 
known as life peers, all Britain's he- 
reditary peers—the heirs of those en- 

nobled over the centuries—as: well 

as the law lords,.are entitled to sit in 
the upper house, together with the 
26 senior bishops of the Church of 
England, who are known as the lords 
spiritual 

The House of Lords maintains its 
ancient judicial functions. Although 
| no trials take place there, it is the 
FRIENDS OFF THE FLOOR, Conservative MP Alistair Burt, United Kingdom’s highest court ancl 
at right, visits Labour member Anthony Blair to discuss 
Issues, o8 they did at Oxford Cntversity. reucn trust is 
invaluable in making democracy work,” says Burt. MPs 
usually share one-room officesand make alo On a 30) OK 





provides the judges forthe final court 
of appeal for some countries in the 
Commonwealth, In the House of 
Lords the Lord Chancellor, Britain's 
senior judicial figure, sits on the 
woolsack, as his predecessors have done for seven centuries. A seat stuffed with 
wool long seemed the a appropriate ¢ hair for the king's chief adviser, for it empha- 
sized that the country’s prosper ity rested on the wool trade {page i335) 

Tucked away near the door to the Terrace of the present palace—stull, asin Vic- 
torian days, the moat desirable place to take tea in London in thesummer—is a glass 
case with some wooden sticks in it. These “worm eaten, rotten old bits-of wood,” 
as Charles Dickens, perhaps the most famous of parliamentary reporters, called 
them, were responsible for the great fire of 1534 that virtually destroyed the olc ne 
ace. For seven centuries, notched tally sticks—pieces of hazel c 
middle, one half being retained asa record of payment, the other half being givin HS 
a receipt—were the official means of recording payments to the exchequer. Their 
use was abandoned in 1826. As Dickens had it, “they had never been useful, and 
official rowtine required that they never should be, and so the order went forth that 
they were to be privately and coniidentia liv burnt 

On October 16, 1534, two hardworking stokers overied the furnaces below the 
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House of Lords with miles ef this ancient tinder. The palace ignited, and by the next 
morning almost all that was left was smoldering acres of gutted masonry. By amas- 
sive etiort, the Hall was saved (pages 738-9) 

The Palace of Westminster we know today—a “dream in stone,” in the words of 
Tear Nicholas [of Russia—is the procuct of an amazing collaboration between the 
architect Sir Charles Barry and the eccentric, brilliant Augustus Welby Pugin, who 
hac been commissioned to design furniture forthe royal castle at Windsor at the age 
of 15. After the fire Barry won the competition to build the new palace “in the Goth- 
icor Ehzabethan style” and engaged Pugin to assist him. The overall design for the 
new palace was Barry's, while Pugin was responsi- 
ble for almost all its ornamentation 

Parhament squabble over the cost of construc- 
tion. Members questioned every estimate, and ev- 
ery delay led toa further increase in cost. Theyeven 
argued over the architect's fee. Laborers went on 
strike. Not until 840 was Mrs. Barry able tolavthe 
foundation stone, after the architect had created a 
concrete raft on which the vast building, covering 
some eight acres, would be erected, In 1845 Barry 
wrote to Pugin in exasperation that he was “in a 
towering rage and m the right humour for throwing 
Up my appointment at the New Palace.” 











ARRY HAD BEEN DEAD tor two years, and 
Pugin for eight, by the time Big Ben was 
regularly tolling in 1862. Barry's design 
created the most imposing lemslative 
buildings of the 19th century, but his palace con- 
fronts its current occupants with even worse prob- 
lems of overcrowding than the old one presented 
Though Westminster Hall can comfortably seal 
27,000 on great ceremonial occasions, as when Par- 
liament assembled to present loyal addresses to the 
(Jueen on the occasion of her Silver Jubueein. 1977, 
the palace itself cannot house the 3,000 who work 
there in anything approaching comfort. Fewer ForsintHeory: Conservative Chief 
than one-third of the members hayeotficesofttheir Whip John Wokeham,at left, and his 
own, and every secretary hastosharearoom, usu- Labour counterpart, Derek Foster, urge 
ally a very small one MPs from their respective parties to 
That the chamber of the Commons itselfis con- tend, especially for voting. In practice 
gested is, however, a matter of choice and tradi- ‘‘t# two work together to schedule 
tion. When German incendiary bombs fell on the Sone a aries ee seh amnots 
nalace on May 10, 1941, the chamber was de ehiiirennd i peat : : i ie 
strayed. Prime Minister Winston (Churchill and his soak nai “ul semi ee its Seal J 
colleagues in all parties insisted that it be replaced 
in as faithful a style as possible and not enlarged, even though there were seats for 
only two-thirds of the members: The theory was that when few were present, the 
chamber would not look empty, and when many attended, the tenseness-of the at- 
mosphere would match the importance of the occasion. 
Elizabeth 1(1558-1603) dismissed her Commons with lofty disdain, saying, “they 
had small experience and acted like boys.” The boys grew up remarkably quickly 
[n one of the lobbies of the Commons where members record their votes reposes a 
copy of one of Parliament's proudest possessions—the journal mutilated by James 
I, Elizabeth's Scottish successor, when he angrily rejected a protest of 1621 in which 
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Lhe _ommons sought to assert its rig James was aclever man buta weak king 
“the wisest foolin Christendom 

But he had more guile than his son and heir, Charles], whose arrogant insistence 
on divinely derived infallibility made him incapable of coming to terms with a Par- 
ment that wented 4 fundamental place in the constitution Events came toa head 
one cold January day in 1642, when Charles brought a posse of soldiers to arrest five 
members of the House who had caused him particular offense by asserting the 
rights of the eee When the king asked where his tormentors were, Mr 
sptaker Lenthail, not Known before that for his courage or clistinction, uttered the 
most famous wordsever spoken in Parliament: "1 





avi 
nétther eves tosee, nor tongue tospeak inthis place but 
as this Howse ts albnsed to direct me.” The king went 
AWRY, and since thatday no monarch has been allowed 
into the Commons, and the royal messenger must 
here K ti PaAln Genin Chie nen SI Lhe Ott! ior tia Vi 
becn made by the Gentleman Usher of the Black Rod 
who comes from the House of Lords to summon the 
Commons to attend upon the monarch at the State 
Opening of Parliament 





LTHOUGH its overriding political purpose is to 
debate the Queen's speech written for her by 
her ministers, the State Lipening ol Parlin 





Lhe most solemn, splendid, and-col- 
artful ol ae ain's annual ceremonies [t 15 a CeTEMONY, 
moreover, for which the three mostornate and DD 
ve rooms in the palace Were Spe ithe all adestenert. in 
the Kobing Room, decorated by William Dyce's five 
freal frescoes based on the Arthurian legends, thi 
Queen puts on her crown and robe before walking 
through the Koval Gallery, the largest apartmentin the 
whole palace, to the Chamber of the Lords, where she 
takes her seat.on the throne: 

The Roval Gallery is more than a grand processional! 
route. Dhisis where chiets of state address both Howses 
of Parliament. President Keaganspoke herein 1982;in LORD HIGH CHANCELLOR, Lord Hailsham 





Loe it Was a turn ol President Francois Mitterand of of &t. Marylebone oversees the mation’s 
france ange 1 1986 both Kine Juan Carlos of Sosgin Judicial system, serves in the cabinet of 

ro - ie me ra rreéteer warn bplare im 1 J 
and President ere hard von Weizsacker of West Ger-  @" Prime muntster who selects him, aru 


‘4 reswies over the Lords. He carries: the 
many have suldressed the assem presides over the d ipeorinal dha eta 


A laconic entry in the Journal of the House records 


HUES S pening speech tn ar emnoroidertd 


purse th the roval procession, which 


that on No i verriber 5, 1605, “This last night the upper —-...., + a ee 
: passes through the Prince's Chamber 


house of Parlwament was searched by Sir Tho. Ene (facing page}, dominated by a statue 
vett, and one Johnston servant to Mr. [Thomas Percve of Oween Vietoria . 

Wiis Lhere apprehended who had placed 36 barrellés of 

zunpowder in the vault under the house with a purpose to blowe the King and the 

whole company, when they should there assemble.” This was the famous Gunpow- 

der Plot, a scheme devised by a group of Roman Catholic opponents of nae mes 1 to 

oring England back to the “true faith” by destroying the king and his Parliament at 


its State |! pening 





Johnston was in reality one Guido Fawkes, or, as he has been known-to school- 
children ever since, Guy Fawkes. A Yorkshireman and a convert to Catholicism 
he had served in the religious wars in the Low Countries anc was 2 trained mining 
engineer. Under torture Fawkes revealed the names of fellow con spirators and was 


i te Peale i ws i rua! i, 1g FRE Pes ere Rare, Fl i 7 of tJ 


sentenced to death. ‘To this day November 5 ts remembered as Guy Fawkes Day, 
and his effigy is burned on thousands of bonfires. And still, before every State 
Opening of Parliament, royal bodyguards search the cellars of Westminster 


WAS FIRST ELECTED to Parliament in 1970 after acampaien that was typical for 
a British parliamentary candidate, but that would seem very short, and very 
inexpensive, toa U.S. congressman. By law British election campaigns are 
limited to approximately three weeks. The amount thata candidate can spend 
lo pet his message across 1s strictly limited too; it worked oul in the last election, in 
1983, to approximately £4,000 ($6,200). My own election was a particularly excit- 
ing affair for me. It was my third attempt to enter Parliament, and I faced asitting 
Labour member-‘of 25 years’ seniority. With an electorate of about 80,000, 1 
emerged the victor by 1,500 votes 

(hur system does not have primary 
elections, Candidates are chosen by a 
party caucus within each constituency, 
or district. Unlike our U.S, counter- 
parts, members of Parliament do not 
have to be resident in their constit- 
uencies in order to quality for selection, 
or even alter winning election, though 
thany of us have our principal homes 
there, returning, juslas congressmen do, 
throughout the year. 

When I was elected to the House ot 
Commons, the only recognition of secre- 
tarial needs was 4 vearly allowance af 
F500. Today it is about £20,000, barely 
enough to cover equipment and a stalf af 
two, and so, like many of my calleacues, 
[ frequently have to collect and open the 
mail with which every member's dav be- 
mins. It will generally take me two hours 
MLAKING WESTMINSTER A FAMILY TRADITION, Dayid to deal with the demands and proflems 
Trippier, MFP, and his wife, Ruth, a barrister, have 
their son Edward baptized by Canon Trevor Beeson 
(facing page) in the Chapel of St. Mary Undercroft 
restored after the 1634 fire.At the reception (above) 
Speaker Weatherill toasts the godpirents, 











of constituents: difficulties with govern- 
ment departments, political grievances, 
invitations, vast batches of entreaties 
lobbying my support for causes worthy 
OF hiva &rre 

Never a day goes by without its quota of committees—party and all-party com- 
mitlees covering every subject, as well as the official parliamentary committees 
[he standing committees consider in detail legislation alter it has been approved in 
principle by the House, and the select committees monitorthe works of government 
departments. Asa very new member supporting a Conservative government witha 
small majority, | would often spend more than ten hours a week on standing com- 
mittee work. And very boring it was, for government supporters assist by Ree peng 
quiet, so as not to provoke the opposition into making even longer speeches, for 
their only real power is the power of delay 

(in the mornings when [am not attending committees, | often have parbes of 
constituents to show around the House. Sometimes [have uninvited guests too, for 
electors who want to see their members must be admitted to the palace unless they 
are part of a mass lobby or demonstration. Because my constituency of South Stal- 
fordshire is four hours away, casual callers are few, though | have my share of tc- 
centrics—like the couple who had spent the might on the Thames embankment. 


Ls | 


National Geographic, December 1956 


se 











. ival hs é 


LEICA 1 A 





REGAL SETTING of the Reval Gallery was designed by architect 
Barry expressly as a.stage for the passage of the monarch's 
procession at the State Opening of Partiament. Queen 
Elizabeth IT donned the robe cid (iree-pound. crwn mM the 
Robing Room and new proceeds (right) behind other regalia 
the Sword of State ond the Cap of Maintenance, to the Lords 
Pores of honour, lifting her heavy train by handy [pops, walk 
thead of Princess Anne for the 1985 opening. Flanking veomen 
ofthe guard earlier searched the basement tna ritual recalling 
the cot cy discovery OF PUL ier pia =piq oy Cruy Fawhes. 
who tried to blow up Parliament on opening day tn 1605, 

The wealth of deceration In the 11 0-foet-long, 45-foot 


high pollery (above) demonstrates the painstaking skill of 
wot workers. gloss and metal crafters, pointers, ond tilermafers, 


a pete rE F ee Lae H Ean Lt » ia 
whe executed the designs of Barry's assistant, Augustus Vel} 


Purin. With the Queen's penmigsion, the gallery hosts other 
functions, such as joint sessions for visiting chiefs of state. 
French presidents must blanch ot the 45-foot-long historical 
frescoes depicting events during the Loo century British 
victortes over the French by Nelson at Trofalpor and Wellington 


mre : 
fit Waterl L! 








Few momings pass without acall ora visit to the Library. Barry provided.a suite 
of handsome rooms for the Lords and Commons libraries, and splendid dining 
rooms too. It seems remarkable to think tha ld palace possessed neither, 
though in 1818 a small room was set aside fora tiny collection of books, andin 1773 
John Bellamy, the new deputy housekeeper, began to provide food for members 
Whether Prime Minister William Pitt called for one of BeHamv’'s meat pies with his 
dying words in 1806 isdoubtful, but by the early 19th century Bellamy's was a well- 
established institution, the young Dickens describing one of the regulars as “a com- 
plete walking reservoir of spints and water.” 





In today’s Commons dining room Conservative 
members of Parliament sit at one end, while members 
of the Labour Party sit at the other, with the Liberals 
and the Social Democrats in the middle. But, as with 
so much else in Parliament, this is convention rather 
than rule. [remember one night when, in 4 gesture of 
defiance, a group of Labour members took over the 
pi estigious corner table at the Conservative end that 
isalways Peserved for the party's chiel whip, the mem- 
ber who isin charge of getting the government's busi- 
ness through the House. Asalighthearted indication of 
our displeasure, a group of us sent over four large vod- 
kas. Nota word was said, but afew minutes later we 
were presented with four large cognacs 





.S THE STROEE OF 2:30 each afternoon (9:30 
on Friday mornings) when the House of 
Commons i5 sill ing, a smal] procession, lec 
by the principal doorkeeper and consisting 
of the Sergeantat Arms, the Speaker z ainbear- 
r, his secretary, and his chaplain, enters “the chamber 

The Sergeant al Arms carries the mace, symbol of the 
Queen's delegated authority, which rests on the table 
when we are in session and under it when the House 
Foes into Committee, 

The same pravers have been said inthe chamber for 











THIS GUY'S FOR BURNING on Guy more than 300 years, and regular attendance does not 
Fowkes Dav, Novernber 5, by children necessarily indicate piety. We do not assign 5seatsin the 
who fashion effigies cind beg coins in House of Commons, and the only Way amember can 
memory of the traitor lay claim toa particular place is ip be therefor prayers 
The clublike Lords Library (facing lf vou then put a card on the seat, by custom that place 


poge) offers ote references —one Computer 
ferminals. Victoria Dower hotises all 

acts of Parliament since 1497: these and 
custom form the law in Aritain, which 

hint no written constitution 


remains yours for the day. 

The Houses’ spiritual needs were catered for by Ed 
wird Barry, Charles Barry's son, who created a lovely 
chapel in the crypt beneath St. Stephen's Hall, the site 
of the old chapel. The crypt had survived the fire, but 
Barry adorned almost every inch of it and created the most beautiful Victorian 
Gothic place of worship in England. Members meet here for occasional services, 
and they and members of their families can be married here. The glorious Baptis- 
try, its marble font encrusted with semiprecious stones, is the favored prac for the 
baptism of members’ children. My younger son was christened there in 197 

Cn Tuesday and Thursday afternoons between 3:15 and 3:30 the Prime ‘Misty: 
ter is obliged to come to the chamber to face a series of probing questions and 
vehement accusations from opponents, nuxed with helpful suggestions from sup- 
porters, It makes the press conferences through which most heads of government 
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communicaute with their electorate seem like sedate and formal audiences, for here 
in Westminster the Prime Minister is merely regarded as leader of a cabinet of 
ministers, first among equals. All members of the cabinet must face this cross- 
examination by collearues, foron every day but Fniday, when members leave early 
for their constituencies, business in the Commons begins with an hour of questions 
Following questions, and any ministerial announcements by the gavernment, 
the House begins the day's debate, often on a:motion highly critical of the govern- 
ment. At least one day a week has to be given over to the opposition. Traditionally 
KNOWN as sup;Hy days, these are a reminder that the oripinal function of the Com- 


mons was to grant or withhold revenue. Lf you want to 





speak, you stand in your place, hoping to catch the 





iors evée—often a frustrating exercise, Until 
1685, when Sir John Trevor was called tothe chair, the 
practice was for the speaker to point al a member, but 
Sir John's squint made it difficult to know who was in- 
dicated and so began the calling of members by name 


The speaker is the only person who candoso, We must 


Spun 


refer to each other by our constituencies or offices so 
that the Prime Minister is “My Right Honourable 
Friend the Prime Minister,” and 1 am “The Honour- 
ible Gentleman, the Memberfor South Staffordshire. ' 

In deciding who will speak, the Speaker has to bal- 
ance his choice so that every point of view, however 
unpopular, may be expressed, and in calling members, 
he alternates between the government and opposi 
tion sides. His power does not stop there. If a mem- 
ber perssitentivy disregards the rules of order, he can 
be “named,” a process that invariably results in his 
suspension from the House, Sometimes the Speaker 
will be deliberately blind and deaf in order to deny a 


pinblici ¥ seeking mem be this brief notone! Ys 





Members record their votes by emerging from the 


Ave or No Lobbies and bowing to the tellers who do 


the counting. [t all sounds very cumbersome, but it na 


does menn that we meet several times a week. and this 


helps preserve the intimacy and the conviviality ofthe [UN ADEFIANT “never surrender” stance. 
House, a conviviality that is often continued afterthe Wirston Churchill in bronze (facing 
vote in the Members’ Smoking Room, the room that page) swords: the entry to the Commons 


former Prime Minister Harold Macmillan called the he arch, domnoged by a Worl 
Woes preserved at his uregine “as 


second most important tn the palace GIP Puta 
Until the 19th century there were no official reports 
of Parliament's debates, but there was nevertheless an 


army of reporters, including Dr, Samuel Johnson. He 
compiled tascinating accounts of debates based on 
hearsay, a fertile imagination, and a preater command 
of rhetoric than ¢cven the most cloquent of orators 
One nightin 1670sir John Coventry, amember possessed of robust independent 
Views, wassel upon by footpads on is way home. The suspicion was that the ruff 
ans were acting on the king's orders, but such was the danger of the London streets 
at that time that rt became customary for members to gather together and, led bya 
torchbearer, to make their way to their houses. To indicate that business was over, 
the cry “Who goes homer” wou 
Even today when the House rises, the policemen stationed in the lobbies take up 
the same cry, “Who goes home?” Another parliamentary day is over 7 





decho throurh the old palace 
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cqmonumiént of the ordeal whieh Weaetminster 
hos passed throtieh.” In motier bow to the 
Bist, Sword Looms Morison in tie Connors 
clogkroom (above) remind that ma 
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solar system. 








N THE MID-19405 the bare, icy nucleus of Halley's comet 
was drifting in dark silence far beyond the planet 
Neptune. Its glory extinguished by deep cold, the comet 
was feeling gravitational tugs from the distant sun, tugs 
that would pullit back, ever accelerating, into the inner 


Four decades later, in January 1985, the comet was passing 
Jupiter, hurtling toward the asteroid belt at 18 kilometers 
asecond. At Hawaii's Mauna Kea Observatory a man who 





was noteven born when 
the comet made its 
turnaround was sitting 
cold and tense at the 
evepiece ofa 61-centimeter 
(24-inch) telescope. 
Breathing oxygen to 
improve his concentration 
at Mauna Kea's heady 
summit, Steve O'Meara 
(left) was pursuing an 
improbable dream, He 


wanted to be the first person in 76 years tolay eves on the comet 


on its 30th recorded return. 


Others already had located the celebrated itinerant 
electronically, O'Meara, known to fellow amateur astronomers 
as the “faint-star wizard,” was pressing the limits of human 
vision. With his naked eyes O'Meara had seen objects 15 times 


fainter than the distant planet 
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(Conltaued on page 763) 
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Tid MOSAIC OF (MAGTS WAS TAREA HY THE WALLEY MULTICOCOUA CAMERA ON BOA THE EGROFEARN SPACE AGEMET (295A) SPACECHAFT GIOTTO AS fT FLEW AT 
MALLET O8 MARCH 4, THRE. THE CLOSE+OP (CENTER) WAS MADE DURING CLOSEST APPROACH, JUST BEFORE THE CAMERA WAS KNIOCEED OFF TARGET. 
JOUATIAN DLAI, WITH IMAGE PROCESSING BY H. WILHELM, © (0G MAR-PLANCH-GESTITUT FU ADRORORIE (ABOWE}) SOTA LAIR (LEPTS 
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cosmic celebrity 
blazes across the 


Australia, a prime 
viewing arena for the 
1986 visit of Halley's 
comet. Ever since Edmond 
Halley in 1705 predicted 
the comet's reappearance 
every 76 years, each visit 
universe. Most scientists 
believe comets are 
fragments left over from 
the creation of our solar 
system 4.6 billion years 
ago. And comets may have 
seeded earth with organic 
the building blocks of life. 

Technology finally met 
a comet face-to-face in 
1986. History-making 
images of Halley, taken 
as one spacecrast sped to 
within 605 kilometers of 
the nucleus, reveal a 
peanut-shaped snowball 
16 kilometers long. The 
Jets of sunlit dust and gas 
had been expected, but 
many scientists were 
startled by the size of the 
than predicted — and the 
color of its granulated 
crust— darker than the 
blackest paint on earth 
AMIGA Pulel 
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Jupiter's gravity deflected it 
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clouds could be seen, 





PAINTING BT DAVIS MELTIOCN FROM DATA PRavined BY 
FAUL WESEMAM, JOT PROPULSION LABORATORY 
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mnyvizible to most ewer. Eve 


was becleviling the professional astrom 
mers working next door that meht with ele 
tronic detectors on a large 224-centimetet 
insirument 

“lhe comet 1 300,000) times fainter than 
the faintest star you could see with the un 
udecd eve, said University of Hawati as- 
Chahe (ruikshank. “bietecting 
something so smallis like beingin New York 
City and trvineg ti Lauds,” 
Hartmann 
() MMeara’s night began badly, Usingasks 
chart, he visually star-hopped to where Hal- 


aa E Mi 
Hit he found 


lronoamer 


Pat al rr Ty 3k 


calculate his collearue Fall 
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Were not on his chart 2 Two 
hour search 
pointed out that he had forgotten to compen 
sate for the longitucle difference between 
Hawa and his home in Massachusetts 
Next, (O'Meara had trouble opening the 


When. afte 
he sought help, (Crutkshank 


tat CoOL tht enourch to focus on the correct 
subfreezing winds 
shut down 


finally focused the 


aad h of sky. Moreover 
Were fl king up, threatening to 
When he 
evetiece, he noticed th 


ina triangle 


observ abions 
ee faint stars arrayed 
Two were not on hischart. Fit 
teen minutes later he glanced back at the 
triangle, only to find that it had become a 
straight ine. The star on top had moved. A 
few minutes later it had dropped farther 
iT] 
renhired 


Hallew's 





forming an inverse image of the origina 
angle, Lhat was ne Slar, () Meara 
Lhe faint-star witard had found 
comet im flieht 

OOKING FOR HALLEY'S comet this tims 
arount wasn't easy for anyone, As- 
had warned the publi 


Lrondmer 
d that the 


history's 
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rc ak 


kept Halley much farther from earth thanon 


Phen its tail practicalls 


WOT LIT VarAries 
its last visit in [Oo 
rraged the plane! 

“watore has plaved a nasty trick on us," ] 
overheard a small boy complain after view 
anemic comet from a 200-dollar-a 
seal jet fleht over Australian. He could have 
heen speaking for much of the world 


ing toe 


rh | | ' | 
Hut if Halley's comet did not dazzle the 
public eve in 1986, it gave 
SDACei rail 


za. A flotil 


comet, ancl across the world armies af scien 
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a of flew past the 
tists observed its every whim for months 
Vhanks to Halley, our wnilerstan 
comets is being dramatically revised 

[ first saw Halley's comet, like Steve 
) Meara, from Niouna Kea. But | needed 
the electronic eves. of the Infrared Telescope 
Facihty. Cruikshank, Hartmann, and fel 
OW astronomer David Lholen had attached 
to the telescope the same Kind of detectors 
used on heat-seeking missiles. Still it took 
more thanan hour to home inon the infrared 
energy reflected by the cold, fai 
No matter. Dknew thatinthe months ahead, 
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Wanderer 


"| i i” a | 
as T tracked this mysterious fossil of the sola 
systems genesis, the views would improve 


On this night Hallev's coma—ihe huge 


The Halley flotilla 


A once-in-a-lifetime chance to study Halley's 
comel sent a space-age armada to rendezvous 
with the comet some 150 million kilometers 





from earth. HALLEY 
First to encounter Halley, the Russian- Halley's elliptical orbit 
ae - ‘ : PE i Ee j : lt ity 
built duo of VEGAs 1 and 2 sent back data lanes it in ie OHI PS 


direction and in a sontiy 
diferent plane from [he 
Hanets, Probes: were 
limed to pass the comer 
as it crossed ths plane 
ean March 


on tis physical and chemical makeup, Next 
the Japanese probe Suisei passed close 
enough to confirm that the comet's huge 
hydrogen coma (bottom left, , as seen 
from NASA's Pioneer Venus) seems to 



























“breathe” once every 63 = . aS 7 
hours, supporting theories , ease 

, Darodevil of ie encouners, 
that the nucleus rotates i 


; Gitio was faunched July 2, 
_-* T1995, on what 
some beloved was a 
SUI TSO" fo Gers) past 
fhe nuceus on. March 14, 
GAG onto May anicounner 
another comet wy) 1992 


at that interval. 

The final encounter, 
ESA's Giotto plunged 4 
into the coma at f 
249,000 kph, 
snapping pictures 
every four scconds and 
studying material streaming 
from the comet's hilly, cratered 
nucleus (facing page, lower right). , 

The size of Manhattan (5 meh PS Beg daar Gand ot, eolNlialt 
(far right), the nuclews ts ‘ag a — - ™ er , econ A 
but a tiny speck within a white ca * rane Comma rich in Gust 
blob in a false-colur image of Halley's and water vapor 
105,000-kilometer-wide dust - 
coma, as seen by a ground-based 
telescope (facing page, lower left). 
The comet, in all its glory, was 
captured with a Schmidt camera 
in Australia (below right). 





1. VEGA 1 AND 2 
Aftera tip to Venus, the 
Soave probes journeyod 
fo daley Ss Audieus an 








SARTOARE AND SUISEI 
Owal haroes of Japan's first 
iInferenetery mssicvt, 
Saengake monitored solar 

wind from a distance, while 
Sune closed to within TS0000 
Kiometers on iach 8 to map 
Halley's Aydrogen corte 
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cun-aAncl planets 
Prollians of comets pt 
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‘inner planets. This rain 
broueht enough 
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(hort theorized that a great shell, or cloud, ol 
comets still remains far beyond the planet 
ccasion a passing star flings ashower of 


f i re | f h 
vel 1] al iru | it}bi LSS 5 0) an rAouTch | 


the snowhall's tratectorv. entramine it. like 
lev in anecceentric orbit aroun the sun 
For vears most scientists thourht a sineleé 


Gort cloud, contaming perhaps @ trillion 


comets, ranged trom 20,000 to 100,000 as 
tronomical units (AU) away, (An AU is the 


distance between the sun and earth.) Recent 
evidence indicates that there mizht-also be 
an inner Qort cloud. Beginning rust bevond 
Neptune, it would fold at least a hundred 
limes a5 many comets a5 the outer cloud 
“There may be more mass in comets thal 


in all the planets." says Jet Propulsion Lah 


a 
¥ 
I 


oratory ( /PL) theorist Paul Weissman 

[f so, that inner reservoir holds profound 
Implications for earth. Once every 5(%) mil 
lion years on the-average, Weissman esti 
mates, a star will pass within 3,000 AU of 


earth, flinging a billion tomets across our or- 


i} —_ = 1 | rn ; s | 
bit, As many as 20 could colhde with earth 


Whi Nat (seo Perris pri moer ath 


Moment of truth for VEGA scientists 
come a6 their spacecraft, bristling with 
instruments, began sending back dota about 
the comet's phvsion! makeup. At Moscow's 
Spice Research Institute, a team of Soviet, 
Bulverian, French, and Czechoslovakian 
scientists (left), ted by the oiatitute’s Dr. 
VAL Ardenopolsicy, fad data fram 
their ecperiment showing comet gases high 
AO and the fragment hydroxyl! (OH), 
printuced as woter molecules tear apart 


ceri, § 


Phe lone American to send an experiment 
on VEGA, Dr. John Simpson of the 
Criversity of Chicago (rit) holds his 
NASA: preancest dlinst eiascae! whtich 
counted and measured particles streaming 
off Halley's nucleus. “The collabo rotion 


Worked OU DeOUtiuily,  Mecsrys. 


The result could be catastrophic mass €x- 
Linctions, such as the one that erased the 
dinosatirs and most other species on earth 
about 65 million years ago. 

Bult the trajectory of Halley's comet sug- 
fects if got tossed out of the outer Oort cloud 
several million vears ago. Since Halley’s or- 
bit tikes less than 200 years, it 1m called a 
aio eae riod comet. Long-perrod cones 
such as KRohoutek, the famous dud of 197: 
may take millions of years to return 

About.a thousand comets have been re- 
corded; five 





‘Lo len NeW VOVagers are discov- 
ered each year 

No one knows the fate of comets 
like the comet West in 1976, break into big 
chunks Some mav even strike the sun 
some fizele out and completely disappear— 
even when relatively far from the sun 

“Eventually a comet may run out of gas," 
sucrested Hill Hartmann, noting that with 
each passage a comet probably hlows off 
enough water to shrink its radius bya meter 
cal dexplain why many short-period 
comets are 40 much fainter than Halley 
Halley is still fresh and volatiie—able to 
shed ample vapor and dust. Others may 
have cone around often enough to nearly 
exhaust themselves. 


Ome 














f “TILL, nearly 1985 the science of comets 
was mostly conjecture: Theory said 
q Halley's nucleus should be small, with 
— B diameter about the length of New 
York City’s Central Park. It should be twice 
as teflective as the brighter regions of the 
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moon. Uhat is not what Cruikshank and 
Hartmann found on the night I was with 
themon Mauna Kea 

Their measurements suggested, to the 
skepiicism of most colleagues, that Halley 
Wes much larger—perhaps 70) kilometers 
across, Orabout the size of Manhattan 

A team led by Michael A'Hearn of the 
University of Marviand, recently observing 
two nearly extinct comets, had found that 
they too were surprisingly large. Not only 
large but also dark. Perhaps comets accu- 
mulate a crust of dark cust that falls back 
on their surfaces after cach passuge around 
the sun. Ole comets would lack the gas to 
blow thal crust away as they next ap- 
proached the sun, whereas a virorous comet 
like Halley would quickly blast off any resi- 
due. However, Croukshank, Hartmann, 
and Tholen bad been finding a black core 
Within most c ‘ g and old—they 
had studied. And in February of 1985 the, 
proposed that Halley had a heart of cdark- 
ness as well, 

Hy late October 1985 Halley's comet left 
the realm of the telescope and could be 
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© S1ATS 
gun to provoke anc took comfortin the predictable patterns 
in i705 Edmond Halley predicted thata of the planet uch fiery intruders could 
ometthatlitup London skiesin 1682 would only portend fateful changes, such a: 
return 76 vearslater. Heaskedthat“posten- plagues or the fall of kings. Perhaps Marti 
4 icknowledge that this was first dis- Luther best deacribed this pre-Halley per- 
vered by an Englishman ception by calling a comet” a bastard among 
Anpropriately, the English inaugurated planets haughty ane proud 
the Halley hoopla with a gala welcome-back 
part) Before Princess Anne and a crowd of * INDER WORDS Were spoken on No 
al thousand formally attired London 


ituired L, | vember 2: LORS. in Litah, where 
ers : West "End musical stars sang 1910 \ wome 2450 ‘a Ope who had seen the 
tunes, dancers from the Roval Ballet did the , cometin [910 eathered at Salt Lake 


Hallev’s Comet Rag; and celebrated actors Cuty’s Nansen Planetarium 

recited haw writers from Plato to Shake They came in, some with children and 
ve sTe fad deecribend comets VWiTest Te ines er] ince ren, he APNE memories of i tin ‘ss 
réflected the awe and terrorthatthese“long- whensuperstilion strongly colored ourlives 
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“We were scared up in Idaho," recalled 
Ebby Jones; who was 17 in.1910, “We'd nev- 
er heard of Halley's comet. We thought 
maybe the world was coming to an-end." 

“T was livin’ in Oklahoma—Indian tern- 
tory," said P. R. McIntire. “Dad took us out 
night after night. It was so pretty,” 

Everyone had a special recollection. 

“It was like a great big moon with a fiery 
tail like a sparkler... ." 

“My parents said some Salt Lake people 
committed suicide because they were afraid 
of what would happen when the comet hit 
earth... .” 

“In San Francisco people sold their prop- 
erty. ..." 

“Comet gas was going to poison us 
| 

But they bare more than tales. Halley 1s 
the people's comet. Its orbit approximates a 
human lifetime, And as these survivors 
guthered for ‘a group picture, with their 
canes, Wheelchairs, hearing aids, and the 
tremendous luckof longevity, they were-cel- 
ebrating the continuity of human life. 

“I was awakened by my father carrying 
me,” said Dorothy Buchanan. “It's the only 
time I can remember him doing that. We 
went out onto a landing. My mother was 
wearing along black skirt and a shirtwaist. 
Overhead was this bright streak—like a 
piece of the Milky Way. I sensed in the way 
my father held my hand that this was impor- 
tant. For those moments the three of us were 
compressed under the spell of the comet. 
I've been compelled to live to see it again.” 


ALL THROUGH November and December 
 T pestered my family, dragging them 
| out On freezing nights to try to find 
the comet with binoculars. There 
was simply too much light pollution over my 
house near Washington, D.C. But I was 
determined. 

On January 3 flew with my daughters to 
Los Angeles for a special children’s party at 
the Grittith Observatory, where there were 
telescopes, Comet games, and atime capsule 
in which children could deposit their pic- 
tures. In 2061, when Katie is 84 and Sara #2, 
they will be invited to return to reclaim their 
photographs and see the comet again. 

On the observatory’s front lawn children 
and parents lined up along an Imaginary 
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ellipse about a football field long. For ws it 
approximated the orbit of Halley's comet. 

“The comet has become the biggest thing 
in the solar system,” said observatory 
spokesman John Mosley. “Imagine a Q-tip, 
The coma is about the size of the cotton 
swab; the tail compares to the stick. For 
scale the sun is about the size of an aspirin." 

The comet was alt its best to the north, 
beyord the glow of Los Angeles, in the San 
Gabriel Mountains. There we met Steve Ed- 
berg of the Internationa! Malley Watch and 
a group of dedicated amateurs. 

With my binoculars I star-hopped down 
from the Great Square of Pegasus to the 
Water Jar, and there it was—a glowing 
smudge. I showed Katie. “Neat,” she said 
politely and ran off to romp in the dark with 
her sister. But Rick Shaffer, who had 
brought his homemade 19-inch telescope, 
salvaged the night. Heinvited hertothe eve- 
piece, Which turned the little smudge into.a 
bright, shimmering fairy cloud with @ tail 
reaching across the abyss. “My word... . my 
word,” said the eight-year-old slowly. 

Several nihts later on a dark. beach on 
Hawaii's Big Island we saw the comet easily 
with the naked eye. Compressed uncler its 
spell, we sought out every constellation on 
our chart and talked of what the world 
might be like in 2061 when Katie shows her 
crandchildren the comet. 


N JANUARY. 6, when l was comet-gazing 
In Hawall, astronomer Steve Larson 
from the University of Arizona ane 
_” his associate David Levy noted.an ex- 
ceptional jet of dust flaring tailward from 
the comet. 

Jets, observed since 1682, had only re- 
cently been given much attention, thanks to 
Larson and Zdenek Sekanina of JPL. En- 
hancing 1910 photographs of Halley, they 
found the coma to be alive with pinwheels 
and spiral jets of dust. They mapped these 
features, analyzing day-to-~lay changes. 
The jets seemed like geysers, turming on as 
sunrise struck their source (page 780). 

By January 23, as Halley neared its clos- 
est approach to the sum, the comel was ex- 
ploding with dust features. In their Tucson 
observatory Levy handed mea picture with 
five distinct jets. "You can imagine how I 
felt when I saw this,” he said. “None of 
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Jets of cyanogen, an organic compound 

present af the most basic bowels of life, 
were discovered in the inner coma using 
special filters on a ground-bosed telescope 


Adding false colora to define 
areas of heavy concentration, 

Stromoners isoloted a FiTore pets 
of cyanogen (orange) streaming 
out some 60,000 kilometers 
amid lighter concentrations 
(vellow to Blue). Dare gray 
indicates areas of weakest 
OoCUTTEence. 

Previously thought to be a 
(race Bos released is Tie 
VOPOTLZeS, CYOTOgEN In jets 
suggests it 1s sfuaken loose from 
complex organic dust particles 
from Halley's nucleus. The 
pinwheel effect results from 
rotation of the nucleus. 
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those jets were apparent the night betore.” brighter: tt could shunt the cameras owas 

“Most comets look the same each night,” from the nucleus. Now a simulator was let 
1dided Larson. ' ie have this much dust ting the Soviets program the VEGA com- 
Phat’s what make duie uiey so exciling,~ puters to recognize and reject jets 

“1x weeks later and half a world away at Even if the cameras failed, other instru 
the Space Niceaich Tuan in Moscow, I ments would analyze molecules spewing 
met Larson again. He was consulting with off the comet, thereby helping determine 
scientists overseeing the imminent Halley precisely what Halley is made of. Dust 


encounters by Soviet and European space- counters would measure impacts by tiny 
craft. One goal of those fly VS Was lo take Particles ¢ ot l to bombard the VEG As 





t first pictures of a comet nucleus The P acecraft would also analyze plas 

‘We did not appreciate the tets.” ex- tnas—clitiuse SOU ps Ol ions and otherelectri 
pained a worrktd Roald Sagdeecv, director call sharaed particles. Waves of plasma 
of the two soviet VEGA probes that would blow-off the sun at speeds of about 500 kilo 
tly within & to kilometers af Hal- meters a second, creating the so-catlled solar 
levy on March bh and 9. The VEGA cameras wind, The comet was also making its ow! 
were designed to focus on the brightest ob- plasmas, largely as solarr arliation br oke up 
ject they detected, Designers had presumed molecules stremming off its nucleus, When 
that would be the nucleus, Butthe Soviets they meet, these intensely energized plas 





¥ realized that a strong jet mightbe mas can reach temperatures of a million 
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Riddles of the 
nucleus 


Scientists theorize that in the 
comers youth its icy suinace 
wes vaporized by ihe sun's 
hear] and the leftover dust 
formed a black, insulating 
crust 2. On each pass 
near the sun, energy 
Frapped in (he granular 
f— panicies warns it to 
some TOO" (212° Fy, 
Vaponzing the ice 
beneath. This pressure 
fUnnres (he crust 3, 
allowing pockets of 
gus and dus lo escape 
In exoosive, jatline 
Stearns. 





































The Winople rrige 
suggests that ta mucieos 
is essentially an “rrequiar ‘, 
aity sow bal,” with pets 
anoging not from cracks 
bur from farce patches 
Peated OF ie Sus, 


The rubdile-pife model 
portrays the mucus a 
a fromen aggkemeration 
of house-size chunks 

of ioe or Whipple- 
Sfyle saw Gels, 
loosely bonded 
and crusted over 
Jets emerge from 
the spaces between 
the snowballs, 


Tine iC yr gine meacdes 
pronoses ihat the comet 
nuceUS Is composed of 

many boulders qlued 
fogether by the dusty 
ice coating hey acqured 
during tre formatan 
of the solar sysier). 
Jets anerge from the ice 
fied gaps belween then, 


A dirty snowball dominates 

the Fliirvard classroom of 
astronomer Dr. Fred Wh Epple 
(below), whose [950 theory of 
comet anatomy was essentially 
confirmed tn. 1986. "To see the 
actual nucleus after al! these 
Veors wos realy something,’ 
save 80-year-old Whipple, an 
honored observer at beth VEGA 
and Giotto missions, “It's not the 
nice oval thing we envisioned, 

Dr. Date Cruikshank fright! 
of the Uniwersity of Aawou had 
an inkling of Halley's trwe colors 
in (9850 when infrared 
observations of the approaching 
nuchous reveoled something (ie 

asmall black asteroid.” Here he 
thhustrates comet mechanics 


, oI 
uains Chorcod! ond crushed ice 


fipped in liquid nitrogen 
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degrees or higher—even though a single 
atom-scale particle may occupy a baseball- 
size volume af space. 

‘Ninety-nine percent of the matter in the 
universe is in plasma form,” said Sagdeey. 
“The comet creates a unique event: dust, 
charged particles, magnetic fields, and the 
solar wind all reacting with one another. 
Understanding these complex interactions 
could help us explain other processes, such 
as how galaxies form and how our solar neb- 
ula behaved in its early days." 

The VEGA mission posed the Soviets’ 
strongest challenge yet to American domi- 
nance in planetary exploration, particularly 
since the United States had decided it could 
notafforda mission to the comet. “A reparti- 
tion of duties in space,” Sagdeev termed it. 

VEGA also represented a great personal 
risk to the energetic Sagdeey. He had 
strong-armed the complex mission through 
the Soviet bureaucracy with surprising 
swiftness. He had invited a host of Western 
scientists to participate in the project. And 
now he opened his institute to U.S. journal- 
ists, granting us freedom to prowl the halls. 
No Soviet mission had courted such national 
embarrassment should it fail. 


ce: 





Sending a message {othe year 2061, 
children from around the warld 
contributed letters (left), videotapes, and 
computer discs for a time capsule to be 
opened on the comet's return. Joseph 
Laufer (right), of Vincentown, New Jersey, 
issued the call in his Halley's Comet Watch 
Newsletter. The 5,000 replies included a 
letter from Alaska schoolgiri Amy 
Ranaldi, who asks, “Coan concer be cured? 
Is time travel fun? ... Will the world be 
around ...in 2061?" Lawfer's ten-year-old 
son, Aris, promises fo supervise opening 
of the capsule in the town Library, 


HE HAY BEFORE VEGA | soared past 
| Halley, a surge of spring struck Mos- 
cow. The city’s evaporating, soot- 
encrusted snowhanks resembled 
nothing 50 much as:one of Fred Whipple's 
dirty iceballs. But the thaw was trivial com- 
pared with the climatic shock the comet was 
expenoncing. VEGA would soon find tem- 
peratures on the comet's surface averaging 
50°C to 100°C (122°F ta 2412°F), quite trau- 
matic for a body that spends all but an eve 
blink of its time at minus 210°C (-346°F). 

The robust, 80-year-old Whipple, rever- 
ently referred to by youngerscientists as the 
“comet pope,” had brought hisown coma of 
gusto to Moscow. I joined him and Kideger 
Reinhard, project scientist forthe upcoming 
European Space Agency (ESA) Giotto mis- 
sion, for bunch. 

“Well, Fred, tomorrow is your moment of 
truth,” said Reinhard. 

“Yes,” laughed Whipple. “Things are go- 
ing to get truthier and truthier,” 

The next morning, as VEGA 1 closed in 
on the truth, | sat in a dark, red-carpeted 
data-display room with about a hundred sci- 
entists and dignitaries, Graphs and colorful 
computer-generated images flashed onto 
the screens, Soviet scientists, their voices 
shrill with tension, rapidly reported the 
arcane data rushing in. With earphones I 
listened to translations of the frenzy 

“The plasma character has changed .. . 
more and more solar-wind particles are 
flowing into the cometary plasma. . 
38,000 kilometers from the nucleus... now 
the comet-is retarding the solar wind. . - - 
17,500 kilometers. We don’t see sharp 
bouncdanes of a nucleus. Apparenth the 
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Coma is te OO) KVOmeters. 
Wow there it a bright red region three to 
Evidently 
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four kilometers across. that is 
the nucleus." 

Applause tilled the room 

But it was premature. At closest ap 


VEGA cdetect- 
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ed a second bright rerion 
developed, Had VEGA revealed two nu 
clei? Were the bright regions jets? Did a 
cocoon of dust enshroud the nui les r 

Nar did VEGA fs ik ly Chiree cay 5 late 
matters. Italsosaw two bright spots 
Mich imag 

VEGA's other instruments were more di 
mot Only cid 
prisingly hat nucléar region 


Increase in cist 
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raft had flown through a-strong dust jet 

VEGA also shower 
ness lies in the Eves ol the beholder. Awa 
from the jets, Halley's coma contained less 


rust than the cle 


that a mets cust 





an rooms that spacecraft 
manuiacturers wse to assemble satellites, A 
cup filled with approach 


mould have but one chancein 25. (ww of ¢ ip- 





coma at closest 
buring & «ingle crain. Ina jet, chances would 
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EVES turned toward Darm- 
stadt, West Germany, where in four 
days data from ESA‘s Giotto space- 
craft would be monitored. Giotto was 
on What many thought a kamikaze course, 
aimed to fly a mere 500 kilometers from 
ihe nucleus, about the distance between 
Manhatian and Pittsburgh. Data from the 
\ BisAs aided the re sion naVvication 
Giotto would approach Halley head-on ‘at 
about 70 kil 
Would be Spinning once every four seconds 
Lo stabilize itself in flight 

Striking at a ouarter of a million kilome- 
Tele 
| -Would carry the 
noOmMentum of a speeding subcompact car. Ii 
struck by even a muchsmaller particleaway 


lromits bulletproof dustshield, Giotto could 


mecters a second. Like a top, it 


lers an hour, & rice-size dust particle- 
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be destroyed. More likely, an impact could 
ChUSE GloOtio to wobble. The antenna would 
no longer point toward earth, and its data 
Would be sentirretrievahly into deep space 

If (aotte 


suryived—a~anil if the dust 





Giveers of fos and dust att mers Steve a ret reese 
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around Hale's nucleus were not anobseur 
ing foez—it would send back high-resojution 
nucleus, Uf it succumbed, 
Science what lay at Halley's 


heart for another 76 years 


close-ups of the 
would debate 


“] from 





TY HEN Roald Sagdeev trave 
Moscow Darmstadt to. present 
/ the first VEGA results the dav 

i encounter, he 





the Crotto 
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hetore 
ht a small 
‘Lalways kept thisin my pocket as a good 
luck charm, he said, giving it to Giotto’s 
project manager, David Dale (page 763). “I 
touched it when things zot bac. Now Gaotto 
needs it 

VEGA 2's fyby had found 
dust particles than expécted 

cleus. And Suisei, one of two Tapanese 
spacecraft monitoring the comet from afar, 
had two particles within 
151,000 kilometers of the nucleus. 

“I fear you won't make it,” Sagdeev told 
Dale ws they drove to Darmstadt from the 
Frankfurt airport 
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more large 


close to the 





heen jolted by 


wul feeling is that Weare going to lose 
(210tto, Dale told me later that da, 

Shortly spe ap an March 13 
Liotte encountered the first dust from the 
(F] Filometer rsoutand scarcels 

ur before closest approach. A group of 
alists had set up a pool to bet when 
(niotto’s camera would fail. [drew five min 
utes before closest approach 

As Grotto closed! eVeEry LOurseconds 
amore detailed image appeared on isin min 

rot niy wish O00 


before 
comet Fa [} 
if ho 
jouTME 





Nate 


itors, 1 prayed to lose. Ig 
Fa oMmtierle Aw Sa cLETEL ne pelt ures sank COM- 
ing. But would the next one be the last? Not 
since waiting for the Viking spacecraft to 
safely lancl on Mars in [976 had I felt such 
tension wt a mission 

At 8,000 kilometers and less than two 








minutes from closest approach, dust was 
nummeling Giotto, A min Engineers 

















detected trouble. Particies were pitting the 


camera's mirror, and a bright jet was divert- 


ing the automatic tracking from the centerof 


About 


approach 


a thousand kilometers 
the screens 


nnAouwnce- 


the nucheus 
from clisest 
blank. Moments later came the a 
ment: “Data indications are bad.’ 

intennas had been knocked olf target 


Soon the spacecraft righted itself 
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Southern Hemisphere 





The big chill, Uiquid nitrogen: is 
poured Dy otave Larson a feebeine) (TIT a 
chorge-c WP le i of ery: Te Cr rh} OM oO 
telescope at the [ ater ity of Arizona 
Observatory. The CCD substttutes 
electromc charge Gtniat wm for light- 
scrusitive film, improving resolution on 
jetting of Halley 


t 
In? eaposures to sticky 


instruments resumed sending data, 
Hut tor the camera it wi ye Suicide 
The next day imaging scientists brandished 
Sixteen kilometers lone, 
shaped like a peanut, and blacker than coal, 
Halley's nucieus had finally been revealed 

Asthe Mauna Kes astronomers had fore- 
cast more than a vear earlier, this comet was 
a surprisingly big and remarkably dirty 
snow ball. At least two bundles of jets flared 
[rom the 


nucleus. Cne close-up revealed a 
smail mountain and craterlike regions, per- 


haps the collapsed vents of jets 


tts 
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striking pictures 


OR LAYMEN the peak period for 
comet-viewing was just getting under 
way. Halley was to be at its bright- 
early April. But only from the 
where the comet 
would be overhead all night, were views 


e4t in 


rea] 


“Twao-timera, those who sow Halley 

in J8720 and 1986, and thetr offspring 
were hortored at California’s Griffith 
QObservitory (facing page), 

In Marsholl, California, Dr. Ramund 
P. Helley (below, for left}—deleved ta 
be aicietont revotive of Eamond— 
ceremonicuely passed custody of Halley 
to fis great-erundchildren, potential tw- 
6 eure. 


timers in another 





supposed to be prime, Northerners would 


have to look low on the horizon, through 
thicker atmosphere and get up several 


hours before dawn 

Nevertheless they ‘hon ee bc An 
estimated + New Yorkers nc 
Jones Beach one clear night. Comet-gazers 
created predawn traffic jams in the moun- 
tains east of Los Angeles, “We ve never had 
so many visitors,” saidanaturalistat joshua 
Tree National Monument. 

Probabls the best views came from the 
EVerglacdes Florida Revs, sell 
proclaimed as “Comet Country USA," 
where ltook Katie negntalter returning trom 
the (slotto mission 

“We're selling out nights:in April, which 
we never do,” said Gary Sabbag, manage! 
of the Flamingo Lodge in Everglades Na- 
tional Park. A card on the restaurant tables 
promoted a Mr. Halley's Comet Cocktail 
“See some stars,” enticed the card 

At 4 am. on March 271 we joined hun- 
drecds of comet-watchers along the bridges of 





4 
1 


and 


the kevs. As my eyes adapted tothe dark and 


the comet emerged, it was like seeing an old 
friend. Much brighter than in January and 
with @ tal as broad as ten full moons, the 
comet filled me with high expectations for 
the next Wiewlng window in 
ae | hen. when the COTE wold he Clos- 

at to earth, lL would pon thousands of towr- 
ists heading below the Ei 





a a 
moo n-(feet 


QUELOr. 


Rotorus, New #“ealand, | could 


The comet was 


J PRIL = 
not believe my eyes 
Lacing 
| ‘¥ean, it's dropped its tail,” said 
Mike Sroith, propretorot the Binocular and 
indowntown Sydney, Aus- 
tralia, two days later. “t's doing e 
what comets do. It's bemg unpredictable.” 
Despite Halley's poor showing, hordes of 
Svdnev residents had been driving out to 
dark spots on the city’s outskirts. Small out- 
back towns became meccas for 
throngs of overseas sightseers. The Alice 
Springs alrport was a basaar of tourists in 
Halley T-shirts browsing comet memorabil- 
ia. 1 could find few who were cisappol intedt 
Ae one a ‘eople 
not but 





Telescope Shop 


xactls 


Sucien 





Amateur astronomer nid. 


be happy with what they saw 


ek 
most are very happy to have seen it 

On April 16, the day the comet came clos- 
est to earth, | headed for Ayers Rock. It had 
become the international hub for Halley- 
watchers. That night [lay back on a picnic 
lable and looked up. The southern sky, so 
filled with nebulae and other galactic won- 
ders we never see in the north, was bnilliant- 
ly clear, and the Milky Way stretched like a 
reat comet tau [rom horizon to horizon 

That i what | a remember decades 
A mild night in the desert, watch- 
ing Halley rise over the. rock, 
ee that has witnessed every passage 
A gentie night when people 
the sey discovered its 
beauty: That night Halley was wonder and 
awe, mystery and unpredictability—the 
traits of nature itself, What drawing power 
ac, to pull so many so far 








from now 
an ancient 


the comet 





sin seldom book at 





this comet 


¥ SUMMER of 1986 Halley's comet had 
receded into the abyss, leaving scien- 
tists tostrugele with theirdata. What 
had they learned? 


“Jr's more than a simple dirty snowball," 
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A passing clue to the mysteries of life, 
Halley's comet lights the sky above the 
stone faces of Raster Island (left, in 
double exposure), With the 1986 closeup 
studies, scientists are beginning to 
recognize that comets may hold more 
answers for us than anyone could have 
possibly tmuazined in 1970, 

What will astronomers learn from 
Halley's next visit? Solorts “Buddy” 
Gregory (right) of Rey West, Florida, 
sporring conpet face Fant COWTtesy of AEs 
artist father, may find out He will be &1 
yors old it 2061, when Holley returns 


the comet, Such cracks would be generated 
by the great temperature differences 
between the hot crust and the cold within. 
NOLevervone agrees 

“Frozen mudballs,” is how JPL's Paul 
Weissman now describes comets. He sees 
them as primorcial rubble piles—house-size 
chunks of ice and dust loosely bonded and 
crusted over. The jets would occur when 
oné chunk breaks away and ¢xpoases fresh 
ice to sunlight, or when lie¢ht hits a thinly 
crusted region, or when enough pressure 
butids beneath the mantle to burst through 
the crust. 

Acmore radical idea has been suggested by 
VEGA scientist Tamas Gombosi of Hun- 
raryand American colleague Harry Houpis 
They think Halley is an assemblage of boul- 
ders held together by “Whipple giue”"—the 
dusty ice that Fred Whipple described. Mast 
ofthe comet's surface would thus be the tops 
of boulders, which Gombosi calls “black fro- 
zen sponges without the water.” Jets would 
stream only from the Whipple glue that fills 
the pores between the boulders 
iy CIENTISTS will argue over Halley's nu- 

cleus for years. But some now doubt 


that comets eventually burn out by 
running out of gas. A comet's fate in- 
stead may be to crust over completely and 
suffocate. Some of the dark asteroids that 
ominously cross earth's orbit in fact may be 
encrusted comets. In late May one of these 
earth crossers passed about 12 moon dis 
lances from us—cosmically speaking, a 
ciose call 
What is the black material in the crust? 
Spacecralt and ground observations indi- 
cate it is rich in a variety of hydrocarbons. 






Hailev s Come! 1986 





This backs up those who have contended 
that the evolution of life on earth got a big 
helping hand from frequent comet impacts 
early in the planet's history 

“Comets could carry traces of amino 
acids, DNA bases, or the more complicated 
organic molecules that have been found on 
meteorites,” said Toby Owen of the State 
University of New York at Stonv Brook. 
“They could have put some of the building 
blocks of life in earth's primordial soup.” 

Support for the presence of complex. or- 
panic compounds comes from cyanogen jets 
that astronomer Mike A’Hearn and col- 
leagues unexpectedly discovered when ana- 
lvzing their ground-based Halley images. 
They contend that the cvanogen—a simple 
molecule—miust come from the breakdown 
of abundant and far more complicated 
chemicals in the dust jets, 

Though Halley has gone, not so the aura 
of global cooperation that marked the entire 
year of the comet. At meetings last summer, 
scientists from East and West talked of-an 
international mission to fly alongside and 
even land on another comet, 

Halley was indeed the people's comet 
However briefly, it brought us together. As 
Roald Sagdeev put it at a U.S. Embassy 
reception for VEGA in Moscow: “We acted 
like one family: the family of mankind.” [] 
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Custer and the 


warriors of the plains 


By ROBERT PAUL JORDAN 





Photographs by SCOTT RUTHERFORD 


1S THE Seventh U. 5, Cavalry beaded 
% west from Fort Abraham Lincoln, 
, Jakota ‘Territory, that fogry 
f| L%& dawn of May 17, 1876, the 
band struck up Lt. Col. George Armstrong 
Custer’s favorite battle tune, the stirring 
“Garryowen.” Then it tendered a poignant 
salute to wives in the doorways waving sad 
farewells: “The Girl I Left Behind Me." 

Twenty-six were seeing their husbanris 
for the jast time. Far across the (reat Plains 
roamed thousands of Sioux and Cheyenne 
“hostiles,” as the government called them, 
The Seventh Cavalry was spearheading a 
major campaign to drive them once and for 
all to reservations. 

Forty dave and 400 hard miles later the 
colorful, controversial Custer led a battalion 
of the Seventh along a stark ridge above the 
Little Bighorn River in Montana Territory. 






The Indians they were looking for came out 
and slaughtered them to the last man. 

From that day to this Custer and the Bat- 
tle of the Little Bighorn have held the public 
imagination captive. More has been said 
about this brief struggle than any other bat- 
tle in American history save perhaps Get- 
tysburge. Argument and speculation swirl 
about it, partly because Custer remains an 
enigma and mysteries obscure the course of 
the fight. Those who rode with him to the 
end left only death's mute testimony. Indian 
accounts varied, generally were longincom- 
ing, and often conveyed what the white man 
wanted to hear. Even today Indian resent- 
ment lingersat terms such as “hostile” and at 
the mythology surrounding Custer 

Lately, exciting new details have been 
uncovered to help trace the battle’s ebb and 


flow and what befell individual soldiers and 


Confident and undefeated at age 36, Lt. Col. George Armstrong Custer. was soon to die 
with some 260 of his men while attacking a camp of Sioux and Cheyenne Indians in June 
1a76. A Cheyenne took this Seventh Cavairy roster book from the Montane battlefield, 


md warriors used tt to illustrate their triumphe—here in a fight with the Shoshone. New 
excavation sheds light on the controversial contest on the Little Bighorn. 
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“The only good Indians [ ever saw were dea 
it. Gen. Phiftip Sheridan’s infamous 1468 
commurtent reflected the sentiment of many 
Americans #ager to push weat after the Civil 
Wor. A treaty thot yeor created the Great 
Sioux Reserviution around their sacred Biack 
Hills in today's South Dakota. But rumors 
of 2old, confirmed by an Lo? survey ted py 
Custer, prompted encroachment by whites 
"We howe been running up and down thi 
country, but they follow us from one place to 
another,” said Sitting Bull, a lender of the 
even bantds of Lakota, or Western Stow 
He and other “hostiles,” including Cheyenne 
were on their Montana hunting grounds when 
ordered to report to the reservation Oy January 
i, 1876, or face milttary action, Hunkpapa 
Sioux warriors Crow King (above left), 
Crall (left), Sitting Bull (above, with female 
relotives and infant son), and ather chiefs 


ipnered the order, In_June, the Joon of Making 


Fat, their numbers were strong arid deport 
Aind in a viston Sitting Bull saw satdiers folling 


upside down into his camp 


otic! Geo ap December [Gah 
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braves. In 1983 a prairie fire swept the un- 
dulating heights and wrinkled draws where 
Custer met his doom, burning off the grass 
and sagebrush cover, On this naked ground 
archaeologists and a small army of volun- 
teers have toiled with metal detectors, trow- 
els, and sieves for two seasons. The results 
are astonishing. 


accompanied her dashing cavalier on 

the first day's march, The lifting mist 
revealed a column almost two miles long. 
A bugle sounded “Mount” and “Forward,” 
and the procession moved! oul, Custer buoy- 
ant at taking the field, his cavalry regiment 
platooned behind with guidons streaming. 
Infantry followed, then 40 Indian scouts 
iIntoning their war dirge, pack mules, a bat- 
tery of artillery, and a line of heavy white- 
hooded wagons. 

The general, so called by courtesy, con- 
stantly glanced back to admire his com- 
mand, Elizabeth tells us in her book Boots 
and Saddles. He was a West Pointer (last in 
the class of 1861), and his audacious feats in 
the Civil War had catapulted him to brevet 
major general at 25. Harder on himself than 


|e AND DEVOTED Elizabeth Custer 


Ghosts on the Litthe Bighorn 
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on his troopers, fearless in the charge (11 
horses were shot from under him), he was at 
Appomattox when Grant took Lee's surren- 
der—and carried away Grant'ssigningtable 
as a present for Mrs, Custer. 

The “boy general” became 4s national 
hero. In those glory days he affected yards of 
gold braid-on his black velveteen uniform 
and golden curls to his shoulders, A fellow 
officer said he looked “like. a circus rider 
Fone mad." His nicknames included Yellow 
Hair, Long Hair, Ringlets, and, perhaps 
from his tirelessness inthe saddle, [ron Butt. 

When he departed Fort Lincoln, Custer’s 
locks had been shorn. He wore a red tie, 
fringed buckskins, and a broad-brimmed 
campaign hat, Now 36, an experienced and 
ruthless Indian fighter, he was smarting un- 
der President Grant's disfavor. A successful 
strike against the warriors of Sitting Bull 
and Crazy Horse could reverse his fortunes. 


Robert Paul Jordan retired as a senior assistant 
editor of NATIONAL GEOGRAPHIC Inst August. 
This 1s his 19th article for the magazine. Free- 
lance photographer Seott Kutherford's work 
hatappeared ina numberof Society publications 
since 1984. 
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Spent bullets record the 
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‘WW THE EVE of the U.S. Centennial, 

|} the Seventh Cavalry suffered its 

—_ humiliating defeat on the Little 

Biphom, shocking o nation in celebratian 

How fad the Inlions rowted OU. S,soldiers? 

“They made such short work of leifling them, 

that no man could give any correct account of 

it,” said the Miniconjou Sioux warrior Hurnp. 
Studying putters of spent ammunition ane 

other artifacts found in 1984-85 at the 

‘a battlefield, archaeologists have added clues to 
a the wery the battle was fought. They now 

, a raow thatthe Indian warriors—who 

a"). vastly outnumbered Custer’s 
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forces—were well armed with 4] Dypes of 
puns. But questions about Custer’s 
judgment, his precise movements, are! the 
role of his personality in the battle will 
alwoys be open to argument. 

On June 22 Terry ordered Custer to take 
his men—aobourt 600 soldiers-plus packers 
and Indian scouts—up Rosebud Creek to 
the southern end of the Little Bighorn 
Valley. Terry and Gibbon hoped to reach the 
northern end by fune 26. “Don't be greedy, 
Custer, but watt for ws." Gibbon told the 
younger officer, courteously addressed as 
general for his Coal War brevet rank 
Custer replied enigmatically; "I won't," 
Citing Custer'’s “zeoi, energy, ond abtiity, 
Terry gove him leeway to depart from his 
written orders for sufficient reasons.” 

When trai signs and scout reports 
indicated a major Indion willoge, Custer 
detoured, and at midday Sunday, June 25, 
he prepared to attack. He expected as many 
as 1,500 Sioux and Cheyenne warriors. but 
lorgely blocked from his view by bluffs, 
trees, ane! the haze of a hot dusty diy, the 
village spread for perhaps three miles along 
the river. [ts population ia now estimated to 
have been more then 7,000, with as mony as 
2.000 worriors—"“plenty as the leaves on the 


Plotting spent ammunition rl 
revedis battle scenarios. Bs. 
han fdion weapon 
cartridges and bullets (PWC, 
WEB) lietry about 300 feet 
from Lt. James Calhoun's 
position, Some Army 
weapon cartridges (AWC) 
may actually represent 
Indian useof captured 
ammunition, Firing a 

45/55 carbine cartridge 
inan Indian's larger 

caliber wed por ose 

the case to split, far right 


trees,” said the warrior Crow King. 

Ina decision atill debated, Custer divided 
his command. Coot. Frederick W. Henteen 
wes sent to scour for Indians to the 
southwest. (dol. Morcus A. Reno took about 
140 men with orders to attack the southern 
end of the village 1, Custer continwed north 
along the bluff 2, sending a messenger bach 
to hurry the packirain with 26,000 rounds 
ofammunition. Bach soldier carried 100 
rounds for his Springfield [873 carbine and 
24 for his Colt rewoiver. 

Reno charged about three o'clock 3, 
coiching the village by surprise, but a fierce 
counterattack drove him back to the trees, 

In his last communiqud Custer 4 sent a 
courtier to locete Bernteen: his own battalion 
probably was under attack & by 3:46. 

Call fought with a vengeance, Reno's 
charge fd hilled two of his wives anid three 
chilcren. “ft made my heart bod,” he said. 
“After that I killed my enemies with the 
hatchet.” Sheltered by the hilly terrain and 
spebrush, Most warriors picked aff soldiers 
with gueniiig-style tactics, But combat was 
hand-to-hand on Last Stand Hill-6, where 
thet fared Optala Stews warrior Crecy Horse 
may heave helped deliver the final blow. 

The bottle lasted perhaps an hour and a 
half: Custer and all the men with him: 
about 210—perished, The warriors then 
intensified their attack on Reno's troops, 
who were frontically digging in on the bluff 
after a chaotic retreat 7, Benteen’s return 
about 4715 had strengthened Reno's forces 8 

Warriors turned back Capt. Thonas Weir's 
attempt 9 to join the Custer battle, visible only 
asd amoky, dusty cloud. Remered until the 
Indians broke comp, the surviving men on the 
Reno-Benteen site learned of Custer's fate only 
when Terry ond Gibbon arrived on June 27 to 
"a scene of sickening, ghastly horror.” 




















Disaster proved a blessing. whena 
re fire burned off 600 acres of 
petotion on the Custer battlefield 

‘aaa clearing the ground for a 
systematic iivestigation. The course of 
Custer's fietit fad beer first surmised 
from where the bodies lay. Hastily 
covercit on June 28, the otoated, 
muitiioted corpses were difficult ta 
identify. Officers remains were shipped 
to their families in 1877: the rest were 
reburted in 188i in a mass grove on List 
Stamd Ail, ottower left. A notional 
cemetery, ower right, foldis veterans 
from the Indian Wors to Vietnam 

Phe more thon 4,000 artifacts found 
include (right) brass blouse buttons, 
Lon pants Outtens, ind hook-dnd-eve 
fasteners from shirts and hats. Round 
tedd bullets from Indian rifles ane 
cylindrical. Army Springfield bullets 
are numerous, but few tron arrowheads 
remain, most having been picked up in 
a century of souvenir collecting: 

Excavation shows Ind on accounts to 
be generally accurate. Cheyenne warrior 
VV hite Bird drew this panorama on 
musiin (for right} 19 years loter. Bullets 
tip post indians besieging Reno-~Benteen 
Troops on the right; Custer, in buckskin 
jacket, and his men fight on the left 
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some beheve he had the Presidency in mind. 

Phe general sought to comfort Elizabeth 
with his customary cheerful parting. “He 
was Sanguine," she wrote, “that but a few 
weeks would clapse before we would be re- 
united.” In ber heart she knew better. Foras 
the nsing sun played on the mist, a mirage 
had taken form and translated some of the 
Seventh Cavalry into ghostly horsemen in 
the sky. Libbite sensed a premonition of di- 
caster as never before, 

While the regiment trailed across the 


empty Northern Plains, Sitting Bull, preem 


inent of leaders and revered medicine man. 


had a prophetic vision that gave his follow 
ers new hope and resolve. He saw soldiers 
falling into the Indian camp upside down 


Nh SUNDAY, JUNE 25, Custer looked 
down on the valley of the mean- 
ssa" ering Little Bighorn. Tepees of a 
htive Indian village stood for thilé s along the 
nver, largely hidden behind towering bluffs 
an encampment later estimated at 7,000 
ormore, with great numbers of warriors. 
Custer misjudged the Indians’ strength 
and truculence, He divided his regiment 
Three companies under Capt. Fredenck W 
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Benteen, about 115 troopers, trotted offona 
futile scouting foray. Three companies un- 
der Maj. Marcus A. Reno, some 140 troop- 
ers, forded the river, attacked the village's 
southern end, panicked, and were routed 
Forty men died, 13 were wounded, many 
were missing. Benteen returned to find a 
badly shaken Reno and his shattered rem- 
nant scrambling up the heights above the 
river and frantically digging in with cups, 
spoons, and knives. Most of the shovels 
were an hour behind with the packtrain 
While Reno was being mauled, Yellow 
Hair with hve companies, about 210 men, 


Ghosts on the Lane Bighorn 
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had ridden north a few miles out of sight 
long the ridge paralleling the village 
At some point the Sioux. and Cheyenne 
swarmed in force—estimates range as high 
as 2.000—across the river and up the shel- 
tering ravines, They crept ever closer to 
hastily formed skirmish lines, surrounding 
them. From defilade they popped up and 
down to pick off exposed targets. They 
rained arrows in deadly parabola on pockets 
of solcliers and shrieking horses. 

In an hour orso Custer and his five com- 
panies were annihilated. 

These are the minimal facts of what wasa 


comparatively minor clash, Only 12 years 
earlier, for example, Union infantry had 
frontally assaulted a strongly fortified six- 
mile Rebel line at Cold Harbor, Virginia, 
and about 7,000 Federals perished. The alf- 
fair lasted less than half an hour. Measured 
against the ongoing interest in Custer and 
the Lite Bighorn, Cold Harbor is a foot- 
note to history. Itoccurred in the Civil War's 
waning days, after years of bloody horror. 
Looking at the bristling trenches they must 
storm, northern soldiers wrote their names 
on pieces of paper and pinned them to their 
blouses, not wanting to die anonymously, 

The Little Bighorn was something elée. 
News of the debacle arrived immediately al- 
ter July 4, as 46 million Americans, most of 
them living in the East, were celebrating the 
nation's Centennial, Disbelief, shock, anger 
rent the United States. How could it hap- 
pen? Who was to blame? What would be 
done about the “Indian problem"? 


“S| TRONG LIGHT has now been shed on 
S the battle as a result of the fire in 1983 
Sd" that laid the field of combat bare. “It 
was a blessing in disguise,” said archaeolo- 
fist Richard A. Fox, Jr., doctoral candidate 
at the University of Calgary whose home is 
in the nearby town of Hardin. “Some of that 
land was impenetrable before the fire.” 

Urged on by James V. Court, superinten- 
dent of Custer Battlefield National Monu- 
ment, and chief historian Neil Mangum, 
Fox planned a new kind of archacological 
survey, He and Dr. Douglas D. Scott, of the 
National Park Service Midwest Archeologi- 
cal Center in Lincoln, Nebraska, then su- 
pervised the painstaking work. They are 
elated by what turned up and the interpreta- 
tions made possible by the finds. 

More than 4,000 artifacts were un- 
earthed: bullets and cartridge cases in great 
number, iron arrowheads, pieces of fire- 
arms, buttons, a watch, horse trappings and 
bone, and much more. Human bone also 
was discovered, incluciing an almost com- 
plete skeleton and, elsewhere, a finger bone 
encircled by a brass wedding ring with 
traces of silver plating still on it. 

This marked the first time a battlefield 
has becn systematically plotted inte a grid to 
chart a fight's progress. The first time, too, 
that modern ballistic techniques have been 
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applied to a field of combat. And one of the 
few times that precise locational informa- 
tion has been recorded for every relic found. 

The work began with a phalanx of volun- 
teers sweeping electronic sensing devices 
over the ground. “Pinners” followed, tag- 
ring the site of each find with a small plastic 
flaz. Then trowelers gently probed for the 
object and exposed it. Finally, recorders 
collected each artifact, noting its exact posi- 
tion, and coded into a computer the speci- 
men number assigned toevery relic. Thisled 
to a computer map detailing battle events, 

“The bullets and cartridge cases were 
most important In helping us see how the 
battle was fought,” Scott said. “We coded 
Army ammunition in blue numbers, Indian 
inred. Thisshowed us how the forces moved 
against one another, Thanks to the distinc- 
tive markings left by each weapon, we could 
even chart the paths of individuals.” 

The archaeologists learned that the sol- 
diers were relatively stationary, while the 
Indians moved freely about as they overran 
one position after another. 

A handful of codes on a computer print- 
out, forexample, suggests the tragic scenar- 
io of a trooper who may have been the last 
man to die. The archaeologists, reading the 
codes on the map, speculate that he tried to 
escape as the battle waned. The Indians saw 
him dash acrossa gully called Deep Ravine. 
They fired at him with at least six different 
weapons, some of them Army carbines, Bul- 
lets from six guns were found where he fell. 

Drawing fire from s0 many Indians may 
indicate that the fight was nearly over—they 
could give full attention to this one man. 
When he dropped, they rushed to his side 


and hacked away with knives and hatchets. 


Bone fragments from his shallow grave bear 
the marks. A severed neck vertebra testifies 
to decapitation. 

The teams excavating ground around me- 
morial tablets to fallen soldiers were led by 
Melissa Connor, then @ senior research ar- 
chacologist of the University of Nebraska 
In adclition to bones and bullets, they uncov- 
ered clues to the regiment's garb. 

“From the number and kind of pants but- 
tons we found, we deduced that most men 
wore regulation trousers,” she said. “Criass 
and mother-of-pearl buttons signified un- 


derwear and shirts, Tunic buttons told us 
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thal solders had blouses. Atle 1 troop through the temple and left side and 
er wore a kepi rather than a broa s . immed stripped naked (as most of the soldiers 
um paign hat.” were). Who killed Wo one will ever 
[In minutely charting the flow of battle know. The Indians were unaware they were 
the researchers were assisted by Dick Har- fighting him 

mon, on loan from the U. &. Geological sur Nearby lay his horribly mutilated broth- 
vey in Lincoln; he is a specialist in frontier er, Capt. Thomas W. Custer of Company 





firearms Harmon, Scott,and Foxcameup €, twice winner of the Medal of Honor in 
with overwhelming evidence thatthe Sioux the Civil War He could be identified onh 
ind (Cheyenne outgunned the soldiers. by the tattooed initials on his arm, Another 
The Seventh Cavalry fought 
with Springfield single-shot car- 
bines and Colt six-ahot revolvers 
Ballistic stucies indicated that 
more than a third of the |.500 In- 
cians {a generally accepted con 
ETVative e@stimatet) Were armed 
with at! if their 41 differ- 
ent kinds of firearms. Perhaps 2700 
arried lO-shot repeating Win 
aatioe and Henry rifles, As the 











SIOUWN anid (hevenne overran 
airy positions, they also pained 
Army weapons and ammunition 

The investigators interpreta 
ion: “ 
cover available to Custer and the 
dispersed deployment of his com 
m aie against superior numbers 
of Indians with greater firepower, 
the reason for the outcome of the 
battle can no longer be sami 
cantiy debater.’ 


the relative eae of 





[THE PATTERNS of car 
tridge cases and bullets re- 
“A 44 veal Indian and cavaln 
nositions, so they affirm that the 
lemend of Last Stand Hillis rooted 
in truth. On thie highest Pot of 
the long: ridee above the Little 
Highorn gathered the doomed 
survivors of Custer's five compa- 





nies. One by one they dropped in 





the gunsmoke and confusion 


sprawling among the bodies of horses siain “Do not be anxious about me." Elizabeth 


tor breastworks, Custer preserved her husband's words in 
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“THE FIGHTING WAS DESPERA’ Td | 
close quarters,” Sgt. John Ryan: nid a 
Reno retreat. Here a warrior cocks hts 16- 
shot Henry repeating rifle, while a soldter 
chooses his six-shot revolver over a single- 
shot Springfield 1873 carbine. A multiple 
exposure shows cartridge loading ond 
reproduction of the carbine. 


brother, voung Boston Custer, a civilian 
ruide, met déath a short Sstaice AW, as 
did their 18-year-old nephew Harry Arm 
strong Reed. He had come along forthe ride 

In the forefront of the search for deeper 
understanding of all this is Dr. Clyde Col 
ins Snow, an internationaliy known foren 
sic anthropologist. He is working closely 
with archaeologist Melissa Conner. At the 
office in () klaho 
STW 





state medical examiners 


ma Citv, where he i a consultant, 








el 


examined the skeletal 
battlefield. Most are 
however, is almost a 


remains found on the 
‘Mike,’ 
complete skeleton 

“He was phe a) and 22 years old and 


fragments. 


ahealthy specimen, Snow told me, “though 
he had a defect in the fifth lumbar vertebra 
that must have caused pain. I'll bet his back 
was sore that day. Those bovs had been rid- 
ing hard, He was probably 
never re-up in the cavalry 
Forensic techniques indicated that Mike 


swearing he'd 





WES 2ADOUL five feet eight, an inch above av- 
frage, stocky, weighing 150 or 160 pounds 
and likely was ment-handed, If only 19 or 
20, he had falsified his aze to join the Army; 
Minimum enlistment age in those days was 
21. “I suspect quite a number of Seventh 
Cavalrymen were in their teens." 

W hat befell Mike? 

His bones reveal his destiny, Atoraround 
the time of death, the application of massive 





blunt forte fractured his skull and sheared 





off his teeth—“possibly with a nile butt ora 


war club.” He was shot twice in the chest, 





anda bullet fragment is still embedded in his 
teit wrist. Gashed thighbones evidence six 
aps an attempt at cis 


memberment with “a heavv-bladed instru- 





chopping blows, per 


ment such as a hatchet 


“My guess,” the anthropologist went on, 


|e Se 


“is that maybe 10 percent of the men were 


kithecl| instantly. The rest lav there wounded 
but alive. Like Mike. If you were to choose 


would fit the mold. Here's thi 
Pe LILI 2 PLE EPMA rice : Li 


this trooper witha sore back anc now 
there with those terrible wounds. What 
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desperately sought of them by messengers 
would not be forthcoming. The men were 
crying for water, especially the wounded. 

When the Sioux and Cheyenne finished 
their work with Custer, they joined the at- 
tack on Reno and Benteen, laving siege 
much of the following day. Then, abrupthy, 
aware that a fresh Army column was ap- 
proaching, they struck their tepees and de- 
parted, trailing south toward the distant 
Bighorn Mountains 

li was over. Bot most of all il was over for 
the Indians, These people of the plains long 
had been cloomed by the white man’s in¢xo- 
rable westward expansion. The Army had 
perpetrated cruelties in earlier Indian bat- 
tles a5 savage as any inflicted on Custer'’s 
men. Butin thrashing the Seventh Cavalry, 
the Indians sealed their own fate. Within a 
year the Army hounded most to the hated 
reservations. Like the vanishing buffalo, 
their way of life was no more 

Today visitors to the Custer battlefield 
raze ot on a spare and lonely land still little 
changed, Daistes and mariposa lilies perk up 
the sere slopes and ravines, and tiny roses 
cust a pink-purple baze on the countryside. 
Unlike many fallow fields of combat, no ar- 
tillery takes silent aim here—Custer had 
electec| to leave behind the only available 
large weapons, three cumbersome Gatling 
guns, But 252 marble tablets poke above the 
prass in solemn remembrance, most reading 
simply, “U.S, SOLDIER 7TH CAVALRY FELL 
HERE JUNE 25, 1876." 

‘There are more markers here than the 
number of fallen; no one is sure why. For 
that matter, the precise number of fatalities 
also is unknown. What happened to the 
bodies of 28 Company E troopers who cied 
in Deep Kavine? The search last season 
found no trace of their remains. 

Two davs after the battle, burial parties 
with few tools threw a little earth over the 
bodies or merely covered them with sage- 
brush; later they were reburied. Remains of 
officers, originally marked by tepee poles, 
were reinterred, most in the eastern United 
States. Custer les at West Point 

Since 1881.4 common grave has held the 
bones of most troopers. It rests at the base of 
a large memorial on Last Stand Hill. The 
shaft is inscribed with each man’s name. 

There are no official markers for Indian 
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Sifting through the evidence, 
archaeologtst Melinsa Connor and 
voluntedtrs (opposite) work amid marble 
markers erected to show where soldiers 
fell. On one nidtrker rest recovered (tems: 
silver five-cent pieces, an aleminwm- 
harulled knife, ond o gold-plated brass 
watch (below), The Indians were 
intrigued by timepieces they took off 
dead soldiers. “I wore it around my neck 
a long time before [ found out what it 
wos cid how to make it tick again,” 
récolled the Oplula Stouwx Black Elk 
Researchers analyted thousands of 
cartridge cases. From the “fingerprint” 
ftring-pin notches on f-caliber rinfire 
cartridge cases, seen met to on unfired 
cartridge (opposite, below), they 
followed an Indian rifle in battle, One 
case wos recovered on the Custer 
battlefield, one of the Reno-Benteen site 
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casualties. No monument commemorates 
their victory. No one knows precisely where 
Indians fell; by custom they were not left on 
the battlefield but were carried away. Ineli- 
an accounts of fatalities on the field range 
from 30 to 136. A good guess might be 100. 

You must search a bit to find the only no- 
tice given a fallen warrior. A wooden tablet, 
painted blue with white lettering, it stands 
mst off the road above the visitor center: 
“LAME WHITE MAN, A CHEYENNE LEADER, 
FELL NEAR HERE.” 

There also is a trenchant inscription on 
a wall of the visitor center: “KNOW THE 
POWER THAT 15 PEACE." It is ascribed to the 
sioux holy man Black Elk, who as a young 
boy at the Little Bighorn took two scalps 
curing the battle. Occasional demands by 
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Ww indian side 


r tS UNDERSTANDABLE that Native 


Americans fee) misused when it comes to 


(Custer and the Battle of the Little Bir- 
horn. Thev dislike the very name Custer 
taltlefield National Monument: after all, it 
was thev who won. 

Atthe Fort Peck Reservation in northern 
Montana. Sioux tribal counciman Caleb 
Shields sugrested a couple of other names 
“sitting Bull National Monument would be 
more appropriate,” he said, “or Litthe Big 
horn National Monument 

“Custer is no hero of ours,” he continued, 
only a symptom. When people 


shout the battle, H's ail Custer, The big 


“Bout he is 
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problem is national—history books inacle- 
quately portray the indian in his religious 
cultural, social, anc economic life 
way Americans ure ever going to understand 
one another is through ecucation. © 

Indians take little interest in the mytholo 


The only 





ry spawned by the events of 110 years ago 

the phenomenon known as Custeriana 
Countless prints and paintings essay Lhe 
Last Stand. Innumerable books and articles 
examine its whys and wherefores. Scholars 
disagree lament. Motion 
distort. Some Custer cultists name their 


chiiciren after him or Elizabeth: when thev 


Poets pictures 


gather, some wear homemade cavalry uni- 
forms 
camaraderie: “Garryowen!” 

Close by the visitor center spreads ad ni 


Honan Cemetery, 1s tall imported coniters 


Some prec one another in hearts 
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He was young, 19 to 22 years old, and 
and rich green grass contrasting vividly with probably on his first campaign with the 
the sweep of sunburned wild pastureland seventh Cavairy, Shot twice in the chest, his 
around it. Here rest several ‘— w scouts sRull shottered by o wiolent blow, he died! 
who served the Seventh Cavalry. Soldiers 
are buned in this soil who died fighting [ndi- 
ans in other wars on the plains, #5 are ser- 


vicemen of later wars down to Vieloam. 


an uttitnown soldier, Named Afike by the 


urchicologey team, het 


his right thithbone (below): 


wire evidence of hatchet 
Tutto on 
the remains of his boot cradle hi right foot 
(above left). (fike’s nearly complete akeleton 
including Incians, (oboe) wens reburied last furne in the national 
Historian Mardell Plainfeather, a Crow cemetery, 0s wert other bones found 
and one of four Native Americans helping to 
interpret the battle, saddens to walk here 
She finds injustice in this hallowed place 
We paused at a monument to officers and 
soldiers killed “while clearing the District of 
the Yellowstone of hostile Indians.” 
“Hostile Indians,” she said with a wo 
laugh, “Its offensive. As if those troopers 


were getting rid of a plague. These weri 











people, this was terre land. They fought for 
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their families, their homes, their culture, 
their freedom. Visitors who come here forget 
that when they read something like this. I 


wish these words could be removed.” 
(Court and chief histoman Mangum 
A § insist that visitors get a balanced 
presentation of the clash of cultures that oc- 
curred here, “Some people think that we are 
supposed to memorialize Custer,” Mangum 
said. “In fact, this was originally an Army 
shrine, run by the War Department. Today 
the battlefield is not just for Custer. [t's pre- 
served for both sides,” 

That is to say, the national monument 1s 
preserved: the 600-acre Custer battlefield 
(including the cemetery) and the 160-acre 


OT LIKELY. But superintendent 
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Reno-Benteen entrenchment site. A wind- 
ing two-lane road spans the three miles be- 
tween them. But the conflict swept across 
some 10.000 acres. Land between Reno- 
Benteen and the Custer battlefield, as well 
as the terrain of Reno's valley incursion 
against the tepee village, occupies around 
9,000 acres. All of this is privately owned 
and within the Crow Indian Reservation, 
most visitors are surprised to learn 

The nonprofit Custer Battlefield Preser- 
vation Committee is seeking cight million 
dollars to buy the land and give it to the 
National Park Service. So far the committee 
has received $200,000 in donations and 
has bought 80 potentially commercial 
acres at the monument's entrance, 

“We want to protect the site,” Court said, 
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“The main goal is simply to preserve the 
land as it looked in 1876 and give us access 
for further archaeological work. We are 
losing a lot of historical material to unau- 
thorized metal detecting. The committee 
doesn't want to change the present use of the 
land; grazing is compatible and could be 
permitted. If some land is not forsale, we'd 
like to lease it or obtain a scenic easement.” 

Further archaeology? Much remains to be 
done. What became of excess equipment 
Reno and Benteen discarded after the bat- 
tle? Many horses had been killed; why keep 
useless saddles and heavy picket pins and 
chains? Where are the broken firearms? 
Troopers smashed weapons so that Indians 
could never use them—too much of that 
already. Well, the Reno-Benteen dump, a 
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A veteran Cheyenne warrior itn his 

lote 208, White Elk rode into battle on 

i borrowed pony and brought back 

Oo covalry horse os thanks to the lender, 
He recorded one of his hilis (left) in 

the captured roster book. Drawing 
hoofprints across the bottom and lines 
from the heads of seldiers (below), Crazy 
Wolf depicted “counting coup"—the 
heroic act of touching an enemy. 
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treasure trove, has been discovered and 
awaits excavation, 

Many questions about the accuracy of 
markers to fallen soldiers can be answered 
by further study. Too, additional excava- 
tionsaround markers are likely to yield more 
human bone, leading to increased knowl- 
edge of the physical appearance and general 
health of the Seventh Cavalrymen, 

And the nagging mystery of Company E's 
28 missing men, saitl to he somewhere in 
Deep Ravine, demands renewed search, 
The scientists believe they are closing in. 


W|NE OF THE LARGEST NEEDS at the 
battlefield is a vision, an under- 

’ standing, of the Plains Indians, 
whose way of life died here. For generations 
the Sioux, Cheyenne, Crow, Blackfoot, and 
other tribes roamed the plains and lived at 
one with nature, The endless buffalo herds 
met mast of them wants. 

A man who speaks passionately of this 
culture, and the need to call attention toit, is 
painter, author, and Indian ethnologist Paul 
Dyck of Rimrock, Arizona. His collection of 
Plains Indian artifacts, begun a century ago 
by his father, is valued conservatively at 17 
million dollars. Itisone of the most complete 
assembhies of its kind in the world. 

“The Battle of the Littl Bighorn,” Dyck 
said, “happens to be the setting where the 
nation Was (Continued on page 812) 
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winning side 


©©)[ was A SIOUX CHIEF in the council 
Horse (above) told an Army surgeon at 
Territory in 1881. He spoke in sign 
language and also filled 41 sheets of 
troops (above right) is likely not a 
specific battle scene but a general view 
of the cavalry’s defeat. 
when Reno’s men “charged so quickly 
we could not talk. ... The Sioux mount in order and fought like brave 











horses, take guns, and go fight the warriors as long as they had a man left.” 
horses and... get out of the way... . 40s and not expected to fight, judged 


Ajter driving these soldiers across the Custer a “great chief.” He also thought 
river, the Sioux charged the different he “was a fool and rode to his death.” 
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NATIONAL ANTHROPOLOGICAL ARCHIVES, SMITHSORLAN INSTITUTION (ABOVE AND BELOW) 





RED DOTS mark the Little 
Bighorn battlefield on 
Red Horse's map. The 
Sioux and Cheyenne 
hunted from the Missouri 
River, diagonal at top 
right, to the Bighorn 
Mountains, bottom left. 
column approached, the 
tribes left the area, hoping 
to avoid further conflict. 
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HE SOLDIERS KILLED 136and King thought 30 to 50 were killed in 
wounded 160 Sioux,” said Red battle and later a larger number of 
Horse, though his art depicts only 61 the wounded died. Gall believed the 
dead. Indian reports of the number death count was 43 and agreed that 
of their casualties vary, and the many wounded did not survive. The 
Army count was incomplete. Crow Cheyenne said 6 to 12 died, including 





Lame White Man, shot and scalped = 
by a Sioux who mistook him for an 
shrouded field. “Had the soldiers not 
divided,” said Red Horse, “I think 
they would have killed many Sioux.” 
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MATOOMAL ANTHNOPOLOGICAL ARCHIVES 





CUSTER GATTLEMIELS COLLECTRON, 
MATIOMAL PARE SERVICE 


HE SIOUX MEN took the 
dressed themselves in it.” So 
Red Horse described the 
mutilated in rage or to keep 
worid. The two Indians in the 
Shot in the side and temple, 
Custer was found naked but 
not scalped, After years of 
questioning as to the identity of 
Custer’s killer, several warriors 
claimed the honor. But at the 
time the Indians did not know 
often called Long Hair. 
found a bugle, above, near Capt. 
him. The Indians also 
on the bluff with Reno, Sgt. 
“About the middle of the night 
we heard a trumpet call, and 
the men commenced to cheer, 
thinking it was Custer’s men 
who were coming to our assistance.” 


AATIOLAL ANTHROPOLOGICAL ARCHIVES 











at the vacancy of an officer granted 
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. stationing, infantry Ct, fon J 
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oHdeiay i 
Crittenden died near Lieutenant 
Cathoun with Company: 

Gall described how tris group “never 
broke, but retired step by step They 
were shot down in line where they 
afoot.” | he orca cology COM FTES TAPES 


scenario: soliters trving to noid 


: ; i a eee ee re Pes: | : 
formation; Indians moving freely about 
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fivhting an offensive battle 


{uster tid not ex Cpect Niem FO oo 


Desnite the odds, Custer probably 
believed he could win when. he trstructed 
fis cdrutant, Lt. Wiliam W. Cooke, to 


send ag message (facing page! for 
BRenteen to "Be quick” in bringing 
Gmmunitiom. But that day the [medics 


won—thetr last great military victory 


welded togeth 
er te try to end the Indian question. Custer 
merely provided the catalyst. The 
Bighorn is the place where the In: lis ins 
should be honored.’ 

Dyck has ac quIrco 40) acres ee the 
national monument’s entrance and 
build a museum “hono ring all the tribe: - -who 
loved this land, and the and spin 
tual contributions to He plans 
to give the cx ection t to the United States to 

hele in trust for the American pec Ly 

There are more than 5,000 ¢ ultural a at 

ucts dating from 1700 to 1885. Dyck 
on @ fascinating tour: full warnors cos- 
blankets, horse gear, 
weapons, buffalo-hide lodges, warrior art, 
children's toys and dolls, religious materi- 
al—to name a few temas 

We have the collection,” Dyck saicl, “anel 
ve have the land at the best of all — 
What we nie § 15 the physical plant. Wea 
irvine to raise around two million dollars in 
private clonations. This 1s an ieresibacentile 
and priceless national heritage. It must fine 
a permanent home.” 

Eventually the Park Service wants to 
move from its outmoded visitor center on 
the battlefield to larger quarters near th 
monument entrance. There the center and 
the Dyck mustum, all parties agrée, can 
complement one another in many ways 
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tumes. buffalo robes, 





EMORIES of the Litth Bighorn visit 
| the mind in a thousand, ten thou 
sand, fragments. Walking in the 
cemetery, Where fighting once swirled, 

startles you to come upon the grave of Maj 





Marcus Reno, who was never! he same atter 
his attack on the tepee village. In 1880 he 
wis dismissed from the Army tor personal 
misconduct, a punishment that a later Army 
hoard found unjust." 
Reno lies on a gentle hillside, “BVT BRIG 
GEN" is inscribed on his tombstone, the rank 
he won in the Civil Wa 

Hoth Reno and Cape Frederick Benteer 
—jt was Benteen’s leacership on the rivet 
hewnks that held the attacking peal al 
bay—dishked George Custer imtens 
though they served under him to the best of 
their ability. Benteen retired a5 4 major in 
LASS, an embittered old soldier who had fol 


lowed too long the calls of “that 


Hercessive, ane 





brazen 
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trumpet.” In 1890, almost as an after- 
thought, he was brevetted brigadier general 
for heroic conduct at the Little Bighorn. 

The great Oglala Sioux chief Crazy 
Horse, veteran of many battles with sol- 
dliers, is thought to have led one of the clos- 
ing charges on Custer, at Last Stand Hill. 
He was fatally wounded a year or so later in 
a scuffle while being taken to the guard- 
house at Fort Robinson, Nebraska. 

Sitting Bull, most influential of hostile 
chiefs and a leading defender of the old way 
of life, never fought in the battle with Custer 
but remained at the village. He then led his 
band into Canada. Promised amnesty, he 
returned in 1881. In 1885 he toured the 
country with Buffalo Bill Cody's Wild West 
Show, billed in heartless irony as “Custer's 
killer.” In 1890, resisting arrest at Standing 
Rock Reservation in the Dakotas, Sitting 
Bull was shot to death. 

And sweet-faced, mild-mannered Eliza- 
beth Custer? She died in 1933, just two days 
before her 91st birthday, one of the last sur- 
vivors, a widow almost 57 years. As you 
might expect, she remained George Custer’s 
greatest admirer, brooking no detractions, 
singing his praises in three books, She de- 
scribed their military life and adventures 
simply and clearly anc with something less 
thanthe wholetruth. Nowhereinthem, as at 
no time in her long bereavement, did she 
lake note ol anyimperfections inthe general. 

Elizabeth lies at West Point beside her 
shining knight. Fittingly, her modest head- 
stone is overshadowed by Custer’s splendid 
obelisk, She would have it no other way. 


Te 15 NO GRAVE for some who rode 
at the Little Bighorn, Mardell Plain- 
feather told me. Spirits live there. 
They appeared to her late one summer €ve- 
ning on a bluff above the river. 

“T saw two warriors on horseback silhou- 
etted against the sky looking down on me,’ 
she said. “T rubbed my eves, looking again to 
make sure. One had long flowing hair, the 
other braids. They wore feathers and car- 
ned shields. | saw a bow and a quiver of 
arrows. They were silent and motionless ex- 
cept when one lifted himself higher, seeming 
to want a better look at me. 

“L knew somehow that they meant me no 
harm. I was not afraid. Any noise would 
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have scared me out of my wits. It was my 
first and only supernatural experience. 

“T think they are there all the time. Next 
roorning I took some sweet sage and left it 
there. It's used by mast Plains Indian tribes 
for purification purposes. ‘To us it's kind of 
hke having a crucifix in your home, 

“People tease me about this. | get a lot of 


joking. Being a Native American, I believe 


there are many things that remain unan- 
swered to mankind, The Indian never ques- 
tions the order of nature. I saw what I saw. 
Where historic battles took place, and where 
historic people have lived, spirits linger. In 
theirown way, the ghosts speak.” a 


For further information on efforts to preserve the 
Custer battlefield site and artifacts of the Plains 
Indian culture, readers may write to the follow- 
Ing organizations: Custer Battlefield Preserva- 
tion Committee, P.O. Box 7 NG; Harlin, 


Montana 59034; ancl Paul Dyck Foundation, 
P.O. Hox 217, Rimrock, Arizona 86345. 
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Flyotthe Deadly Sleep 





ARTICLE AND PHOTOGRAPHS BY 
GEORG GERSTER 


cc MO NOW how about a bite?” Lunchtime it was, but not a luncheon 
invitation. The keeper of the tsetse fly breeding coiony in the basement 
af Walter Reed Army Medical Center in Washington, D.C., was 
tempting me with a bite by one of his wards 
“Researchers who have been around tsetse in Atnca tor years, but 
have never been bitten, come here and | bashfulls request a bite," 
mY guide explained. “I oblige them,” he reassured me, “with clean flies.” 
Tsetse flies, when unclean, are hosts for microscopic parasites called trypano- 
somes, Which cause sleeping sickness in humans and transmit the wasting cis 
Fase napana to livestock. In forest me cavanna south of the Sahara at least 50 
nillion Africans in 38 tsetse-iniested coun- 
tries live With the threat, a5 do some 40 mil- 
lion cattle and uncounted millions of goats, 
sheep, camels, mules, pigs, and horses 
Came animals also receive irypanosomes, 
r “trvps,” from the fly but do not visibly 
suffer fram them 










It was the tsetse and its trypanosomes 
thata thousand years ago blunted the thrust 
of Islam into Affica’s heartlands: Camels 
and horses of Muslim missionaries, mer 
chants, and marat Inexplicably died 
upon reachine the flybell 

Worried about the future of the hungriest continent, research laboratories 
worldwide are focusing on the fly and its deadly passenger. Tsetse-control pro- 
rams are hitting thardinmanyartas.Asaresult many Africans look forward toa 
tsetse-free future, with access to immense tracts of newly opened land. But many 
conservationists dread such a possibility, Eracicating the tsetse and opening its 
domain to cattle, they claim, will destroy Afncan wildlife’s last great stronght slid 

Thus Africa's dilemma 

T declined the offer of an initiation bite. My visit to Walter Reed was only the 
beginning of along quest, and surely, down the road in Africa’s wilds, a tsetse or 
two must wait for my blood—clean ones, | hopedt. 

Africa’s 22 species of tsetse flies, members of the genus Glossma, all feed 
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Victims of slecping sickness, a ona ond his mother visit an Ivory Coast 
clinic; the boy survived, the mother did not Tr ypeanaenories, the parasites that 
couse this illmess—and 0 reloted animal disease called To gorh—oire spre 
throweh the blood-sucking bites of infected tsetse flies. The tsetse (above) hos 


atronely influenced the history of Africa and will help shape tts future 





voraciously on vertebrate blood; their 
rapier-like proboscis can pierce even rhino 
skin or a bushwhacker’s protective canvas. 
Tsetse pick up the trypanosomes with blood 
they ingest from an infected host and trans- 
mit them with a later blood meal 

Each year some 20,000 Africans fall yic- 
tim tosleeping sickness, records show. Buta 
vastly larger number of cases probably go 
unreported. Earlier in the century the dis- 
ease killed millions. Today it can usually be 
cured if detected before entering the central 
nervous system, when treatment can be as 
toxic to the patient as to the parasite. 







AR HAS BEEN WAGED on the 
tsetse since colonial days, with bat- 
| tle lines ever shifting. Control ef- 
forts of many nations slackened upon their 
achieving independence, and often the fly 
returned with a vengeance. At present no 
other nation conducts as massive and con- 
certed a tsetse campaign as Zimbabwe. 

From Harare, the capital, I flew to 
Wadze, the front line in an assault on 10,000 
infested square kilometers (3,900 square 
niles) in northwestern Zimbabwe. A few sa- 
furl tents and an airstrip lost in the bush, 
Wadze could have been a hunting camp ex- 
cept for its overpopulation of tsetse experts 
and foolhardy pilots. They were midway 
through the dry season's aerial spraying 
literally a fly-by-night operation designed to 
take advantage of the nocturnal calm 50 that 
minute droplets of insecticide could walt 
into every nook and cranny of bush, 

Chief pilot Mark Kleynhans offered me 
his copilot’s seat during a two-plane sortie 
Radar would help keep the crait apart and 
on track. For altttude—no higher than ten 
meters above the canopy—the pilots would 
rely on visual cues as they streaked over rug- 
ged terrain in darkness pierced only by the 
thin beam of our 3.5-million-candlepower 


Forced by drought to graze cattle in 

a teetee fly-infeated cared, Wasa 1 
southem Kenya lose another cow to 
nopana ever asa fleld researcher 
examines the herd’s blood for 
irypoinosomes. Destroying red blood 
cells, “trype” cause fatal anemia unless 
cuttle are treated carly with drugs 


alt 


searchlight. Airborne, we sought oul an ar- 
ray of 39 beacons feebly marking the hill- 
tops. Ahead the lead plane beckoned like a 
firefly, Often emoke and haze blinded our 
light as it fingered the bush 

Ahead an escarpment suddenly towered 
like a black wall; the lead pilot radioed fora 
flare to light it up, but no ground station 


George Gerster, a Swiss photographer-writer 
who holds a doctorate in philology, has contrib- 
uted nine other stories to the GEQGRAFHIC, 





oblived. Ghostly trecs rushed by the winie- 
lips on slopes too close for comfort 

To wassure extermination, an area must be 
treated Lieve COTES, BL INE ry als Ol about LW 
weeks. This accords with the tsetse’s unusu 
ul ife cycle. Unhike the housefly, which lays 


2 thousand or s0 eggs in the span of weeks, 


every nine orlendays the mature tsetse gives 


birth to a sinels 
vel 


ef larva. [he larva burrows 
to pupate, hatching 30 to 40 
Thus the need 
repetitive spravines 


into thie Preun 
cave later at a tiv (page §20 


for carefully spaced, 


Ground support bolstered the aerial at- 
tack. [ar companied oxen antl their drivers 
on morning and evening tsetse rounds, net 
ine thes that landed on the bovine batt 
These provided entomologists with clues to 
populations before and after treatment. 
With teams wearing knapsack sprayers, | 
jogged through high, dry grass and thorny 
bush as they sprayed lower branches and 
Other refuses to prevent reinvasion of areas 
treated from: the pir 
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headache,” Brian 5S. Hursey, direct 
Aimbahwe s tsetse campaien, told meal our 
Wadze encampment, “Il have 2,000 people 
indi 200 vehicles in the held. You've g 
run then ike anarmy.' 
Teams on the ground 
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Rhodesia (now “Aimbabwe) successfully 
fought the tsetse for halfacentury, first with 
the drastic measures of bush clearing and 
game shooting, later by fencing game-free 
bulfer zones and attacking with chemicals. 


But during the civil war of the 1970s, the fly 


made inroais, In places, scarcely one oul of 

e Survived 
Brianenvisions atsetse intervention force 

that would be on call to strafe and mop up 


fly outbreaks. Not in Zimbabwe alone; In 


every hundred head of catt 
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Malawi, Zambia, and Mozambique as well 
"This part of Africa lends itsell to eracica 
than, nol to control. High velds 
cold for tsetse—separate the flybelts, as do 
other barriers like Lakes Malawiand Kari- 
ba.” Brian was adamant. “The fy must go.’ 
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HE EUROPEAN COMMUNITY 
in 1985 earmarked 20 millian dollars 
for a three-vear study of fly control 


in Zimbabwe, Malawi, Mozambique, and 
















Lethal partners: == 
tsetse and trypanosomes \tags——— 


Scourge of a continent, siceping 
sickness, formally named African 
trypanosomiasis, is known to strike 
20,000_Africans a year. Mony more 
cises go unreported. The sequence 
of fever, lethargy, Qmemio, seLzures, 
delirium, and finally coma can 
usually be reversed if countered 

by antiparasite drugs before the 
trypanosomes lodge in the central 
nervous syvatem, A slow-acting form 
of the disease occurs in western and 
central Africa. A more virulent strain 
Ls found in easter Ayrica. 

Nagana, cused by trypanosomes 
different from those thar infect 
hiomons, annially kills three million 
cattle os well as other livestock, 
depriving subsistence farmers of food, 
draft power, and manure for crops. 

While most insects loy massive 
numbers of eges, a fernole teetec 
nourishes co stigle enormous lana 
with milk glands inside her body (left, 
1), bearing about ten offspring during 
a life span of less than six months. 
Upon birth 2 the larva burrows into 
the ground to pupate. About a month 
later the fly emerges from its dorkened 
sheli 3. Born free of porasites, tt picks 
up trypanosomes as it feeds on the 
blood of infected animals and humans 
‘4. With o proboscis strong enough to 
penetrote o rhino’s hide, the fly can 
drink as much os three times its 
weight in blood, as does this Glossina 
pollidipes feeding on ao laboratory 
rabbit (center). 

As thousands of trypanosomes 5 
enter the victim's bloodstream, 
antibodies swarm to the defense. Aut 
the single-celled trypanosome 
flagellates—here magnified 800 times 
among the red blood cells of a mouse 
(bottom)—are masters of disguise. 
Crenetically changing their protective 
antigen coating 6, they renew the 
attack. New antibodies evolve, but tn 
vain, as the pardsites con create a 
thousand antigen variations f. 

This quick-change artistry has 
thwarted efforts to produce vaccines 
against sleeping sickness and nagana. 
But it makes trypanosomes a valuable 
research tool for scientists studying 
genetic change and the nature of 
human and animal immune systems. 


Zambia; itis considering committing at least 
150 :milhiondollars, But the EC imposes con- 
ditions: that there be environmental moni- 
toring, that insecticides banned in Europe 
be forbidden; and that tsetse-free lands ben- 
efit smallholders, not just the cattle barons. 
And it advocates that “soft™ tsetse control 
techniques be emploved to their fullest. 

I met with an apostle of the soft approach, 
Dr, Glyn A. Vale, in Rekomitjie, a research 
station in Zimbabwe's Zambezi Valley. At 
night elephants strolled among the labs and 
cabins and sipped from the swimming pool. 
By day choking clouds of tiny stingless bees 
swarmed in the surrounding woodlands. 
Evenings were tsetse time—here, the savan- 
na species, G. morsttans and (. pallidipes. 

Soon after 1 arrived, one landed like a 
flash on my leg and started pumping blood. 
Its bite was painful, but Glyn told me not te 
worry. “Any ‘glossinologist’ would feel hon- 
ored to come down with sleeping sickness in 
Rekomitjie,” he said with a smile. “It's so 
rare here as to be a distinction.” 

With his Welshman’s humor and ever 
present felt hat, Glynis a cult figure among 
the tsetse fraternity. He reigns undisputed 
as Mr. ‘Trap. 

Glyn started researching odor-baited 
tsetse traps lh yearsago. He already had dis- 
covered that flies are attracted primarily to 
smells, despite their keen vision. Step-by- 
step he learned that the aromas best suited to 
draw a fly are contained in anox's breath, 

Glyn regularly shipped ox's breath, held 
by absorbents, to London for chemical anal- 
ysis and for testing on the fly's antennae. 
Three breath components emerged as par- 
ticularly attractive to tsetse: carbon dioxide, 
acetone, and octenol. Simultaneously Glyn 
studied fly behavior around host animals, 
including reaction to visual stimuli, search- 
ing for the perfect trap. 

He took me to the yard where he has 
junked gadgets he built along the way. “A 
lot of dashed hopes,” he remarked as he sur- 
veved a mound of wire and fabric. But then 
a final triumph. In the noon wind swiveled 
the fruit of his labor. From a beam on the 
contraption, bottles of acetone and octenol 
beckoned to fhes downwind. Searching out 
the odor source, the flies become visually in- 
trigued by a sheet of black cloth resembling 
a kite. Circling the target, they contact a 
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net impregnated with insecticide and die 
As an experiment 600 square kilometers 
of bush are being cleared of the fly the soft 
way. The first of 2,400 planned targets had 
becn in place barely six months, but on the 
“Catches are 
down to one percent of what they were." 


way to the site Glyn beamed 
Glyn believes the future of tsetse control 
lice in trapping: more cost-elfective than 
chemical control, safer for personnel and 
Lhe environmen! 
are constantly fine-tuning their wares. I 
watcned Dr. Einar Bursell, a leading tsetse 
physiologist, experiment with a trap that 
exhaled the surréwate breath of a hundred 
oxen. He hoped its odor plume would lure 
flies from as far away as four kilometers 


He and other researchers 





There is no reason,” Glyn said, “why we 


shouldn't eo after tsetse eradication 


ANY EXPERTS doubt that erad- 
possible, Amd many 


lists question the 





ication 15 
. environments 
wisdom of eraclication, oreven tight contral 

“T promote tsetse,” Vv illie van Nickerk 
told] me: Willie is a-guide in the Moremi 
Wildlife Reserve of the Okavango Delta in 
Botswana. The inland delta. of the Okavan 
eo River, a maze of swamps and flood- 
i ns across 16,000 square kilometers 
north of the Kalahari Desert. Teeming with 
wildlife, it has become a battle line in an 
al and economic war between pro- 
African wild animals and those 
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Eliminate the tsetse and cattle will in 
vaoe, declared Willie, “and cattle are t 
espe ilers of Africa, bulldozing the conti- 
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that belore aerial spraying in the Okavang 
Delta, {hes sometimes hac been so thick that 
Tamec§rives for visitors were canceled | he 
ily must stay 

Tim Liversedge, a pilotand veteran delta 
Ta oLogrisl POU ted OL irom the Br a TEnce 


senardting the delta from adjacent cattle 


country (pages 828-9). Many places along 1 
supported Willie's fears. Inside the fence the 
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A breakthrouch tn detection allows a 

World Feolth Organization team in the 

ivory Coast to test blood samples quickh 
(above beft) for anoibodies that signal 
exposure fo Trypanosomes. Rariy discovery 
ailows eyective treatment and aids prevention 


Western Adrica’ form of sleeping sickness 
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But strong political forcesin Botswana fa- 
vor the expansion of cattle, amainstay of the 
nation’s economy. “!T'd feel better,” Tim re- 
marked, “if asa second safeguard of the del- 
ta there still were lots of tsetse around.” 

Makoba Magumbi, a herder living with 
his: family a stone’s throw from the fence, 
disagreed. I encountered him in front of his 
mud-and-thatch home. “Why are they free- 
ing us of the fly if they don't allow our ani- 
mals to feed where the grass is?” he wailed. 

[reasoned with him, arguing as ecologists 
would: that the delta'’s 
tempting riverine green 
would make poor fodder 
for hiscattle. And [spoke of 
the land's fragile beauty, 
not to be squandered for 
short-term relief. 

“You speak of beauty & 
while westarve,"hechided #s 
me. “For a man seeing his g4 
cattle and his children die, 
green is green—fence or | 
ne fence.” 


Prehistoric pest: Foss! 
records show tsetse flies 
litwd in then subtropical 
Colorado 35 million wears 
ogo, thet only known 
presence outside Africa. 


ital of Kenya ane of 
tsetse research. Here 
the International Lab- 
Oratory for Kesearch on 
Animal Diseases, [LRAT 
hosts a staff of 450 scientists and other per- 
sonnel in facilities unrivaled in the rest of Af- 
rica, They study the tryp's nagana-infective 
mechanism and seek improvements of the 
host's immune response, The International 
Centre of Insect Physiology and Ecoligy, 
ICIPE, studies the fly itself. The Kenya 
Trypanosomiasis RKestarch Institute, 
KETRI, deals:both with nagana and sleep- 
ing sickness. All maintain field stations. 
With Dr. Robert D. Dransfield, ascientist 
with ICIPE, | headed for the center's Neu- 
ruman station in the Kift Valley. We 
plunged from cool highlands down the es- 
carpment into asweltering realm of mirages 
and dust devils where tsetse are rampant. 
At the station Bob and his colleagues 
study fly population dynamics with the ulti- 
mate aim of controlling tsetse with traps, so 
that local Masai, Kenya's staunch cattle no- 
macds, can herd their animals with a mini- 
mum of veterinary care. 


| FLEW to Nairobi, cap- 


Tsetse—Filv of the Deadly Sieep 








Months earlier the grasses had withered 
as one of the worst droughts in Masai memo- 
ry parched the land. Tribesmen had moved 
their herds up the escarpment. There pas- 
ture still was plentiful; s0 was the fly. 

On their traditional grazing grounds 
downinthe valley, Masai herders know pre- 
cisely where and when orkimbai, the tsetse, 
is densest and most aggressive; they cun- 
ningly lead their herds around trouble spats, 
sometimes at night. But up on the escarp- 
ment they were left with no choices; the fly 

= wus everywhere. 

At Nguruman a 23-year- 
old Masai had come plead- 
ing for help. Four families 
who jointly occupied a 
monyvalta, or circular en- 
campment, and kept 600 
head of cattle were losing 
an animal a day to the fly, 

At the manyatta Joseph 
Qlekobaai, an ICIPE- 
trained Masai youth, set up 
his field microscope (pages 
816-17). His companions 
wrestled down animals sus- 
pected of being ill, In six of 
20 blood smears Joseph clis- 
covered tryps. A cow too 
anemic to stand was carried 
off for slaughter. 

“We Masai are courageous people,” re- 
marked Lesalon, an elder at the manyatta. 
“We spear the lion and face the charging 
buffalo. We club the black mamba and con- 
front the angry elephant. But with orkim- 
bair Helpless we are.” 

Tsetse-wise as herders, the Masai show a 
lack of understanding for the working of 
tryp-killing drugs. | have observed them di- 
lute the drug beyond effectiveness in order 
to treat more animals, Half doses tan doom 
cattle and generate drug-resistant trvps; 
with good reason the Kenya government 
permits the use of drugs only under a veteri- 
narian’s supervision, But the self-respecting 
Masai is vet to be found who patiently waits 
fora vet when his cattle are dying and drugs 
are available on the black market. 

Here, as in the Okavango Delta, doubts 
cloud the cause of tsetse control—even with- 
in the research establishment created to 
break the fly's stranglehold on African 
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‘A wonderful animal,” says Sir 


Dowie: fowerda, President of the 


Crimnbid, of thie mean ce 
whose inuige appears along with 
hison ad Gambian coin (above) 
Descended from cattle brought 
fo western Africa about 500) 

ic. aden have developed 
tolerance to tryps: They can 
harbor the parasites but usually 
display ne symptoms. Small- 
size ndamo until recently were 
comseidered less productive than 
huonped cebu cattle, introduced 
chout AD, 700 and prone to 
nowona. Projects across Africa 
now promote Maori, 
ecperimnent with crossbreeding, 
and seek clues to tolerance, 
Several Gambian villages 
volunteer herds for blood ters 
subduing cows by pulling one 


foreleg over the horns (right) 


development, “We must think beyond the 
immediate benefits,” warned a West Ger 
man veterinarian invelved in tryp research 
“Hasty, thoughtless expansion of the cattle 
industry is not in the long-term interest ol 
Africa, We cannot afford to degrade areas 
that are still reasonably intact, thanks in 
nart to the tsetse, Without a land-use policy, 
this continent will irreversibly turn into a 
poorhouse for man and animai.” 

Far more bellicose was David Hopcrait, 
who grazes 3,000 antelopes to supply meat 
to Nairobi hotels. “Game animals use re- 
sources more wisely by browsing selective- 
ly,” David asserted. “They grow and breed 


faster and need not be penned at might or 











his is nature s system 


watered regularly. T 
and its yield can be higher than cattle ranch- 
ing. Justlook at cattle 
per head aday justto survive! God bless the 
tsetse if it helps to keep those wasters out.” 

I took the issue of cattle versus game into 


thé lion's den, ILRAD 


ten galtons of water 


* Davie Hope raft should have asked 
Stone Age man to weigh the advantages ol 
game or cattle,” commented Dr. A. Koss 
Gray, LLRAD"s director general, “The bond 
between man and cattle is thousands ol 
yearsoald, with greatexpertise accruing from 
it. We don't have time to develop the same 
level of competence for game Management 
Besides, cattle represent more than meat 
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they mean milk, draft power, manure.’ 

In Kenya Tl met Dr, Pieter de Raadt, bead 
of the trypan of WHO, thi 
[ queried him 
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direct 
scourge of sleeping sickness 


man—th 
Its occurrence always has been patchy, 
with many focuses flickering and flaring,” 


he explained. “Of the 20,000 orso new cases 


that surface yearly, mostoccurin Zaire, An 


nda, Sudan, andt 


en number ol unreport 


ameroon. Ewen 
with the probable 


ec cases, however, sleeping sickness cannot 


vie as a killer with diarrbea or malaria 
“But the future could be frightening,” 
Picter added. “At most only a fitth of the 50 


milion Africans at risk today are 
some form of medical surveillance 
should be relaxed and fly control grows slop 
nv, we'd have anew problem.’ 
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ever, and joint pains, it 
may killin weeks if untreated. The parasite 
is Ul-adapted to man: itcannot be nits inter- 
est to kill the host and thus commit suicide 
Researchers speculate that it arrived late, 
possibly with slavers or early explorers 

By contrast, the so-called Gambian sleep- 


ing sickness of western and central Africa 
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carried by T. brucei cambtense, causes mild 
symptoms in the beginning and may 
di LV dle for years; but untreated, it is no less 
deadly, Either form can usually be cured by 
aries if 
bloodstream. 
central 
sleeminess and coma 
‘In East Africa,” said Pieter, “because of 
the agpressive nature of the soirans pa- 
tients check into health centers at their own 
initiative. But in western and central Atrica 
they must be at 
l caught. up with an active 
tion in the Daloa district of the 
With more than 
Dalton i the country's main 
ness focus 
lage of Balam, scr defiant 
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Dr. Féli Hous An and chief 
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OW HERE. on my tsetse travels. not 
even in Aimbabwe, cid | find such 
expectation of victory asin the Peo- 
sepa of the Congo. Here half a coz- 
en Areas smolder with sleeping sickness, 
now aid the n bursting into lames. And here 
anizahions seek to control the fires 
Che National Service of Epidemiology and 
Endemic Diseases, alegacy from French co 
Lomial down human carriers for 
treatment Wing controlof the fly itselfis 
ORSTOM, the French Office for Scientific 
and lechnical Research Civerseas 
OW, SO melimes LWo Of three thes i. chav per | 
trap—riciculously low, I thought, remem- 
bering Zimbabwe and Glyn Vale's brim- 
mingtraps. [saidsoto Dr. Janick Lancien, a 
medical entomologist with ORS COM. 
“Don't confuse the number of flies with 
the magnituce of the menace,” Janick said 
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some, Janick suspects, balfthe population is 
i. But 
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W hen we arrive 
come, We were given rooms in the small 
hospital: it was unoccupied, Next morning 
we Visited pcre where women soaked the 
tubers af the staple 
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the effectiveness of his traps (facing page) 
He hangs t 
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hem trom low tree branches. do 
supporting metal rods, which 
are expensive and are coveted by the people 
for other uses, Simplified trap construction 

And the blue and black 


screens have proved especially attractive to 
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slashes the cost 


the tsetse. Already crafismen in Brazzaville 
produce traps by the hundreds each month; 
Janick envisions their use by the thousands 
inthe Congo and other African nations. 

Could the tsetse someday be vanquished 
through biological controls? Researchers in 
many lands ponder a variety of methods 
These include unleashing predators such as 
birds and spiders, colonizing with tsetse that 
secm to be genetically resistant to tryps m- 
fection, and sterilizing flies either in the lab 
or in the wild to disrupt reproduchon 

Or could the fly be thwarted by trypano 
tolerant cattle? In western Afnca some 
breeds of catthe—those that arrived in Alrica 
thousands of years ago—miysteriously str 
vive tsetse onslaught. Researchers at Nairo 
bi's [LR.AD and at the Center for Research 
on Animal [rypanasomes in Hurkina Faso 
now look into the biological basis for this re- 
sistance totryps. Andinthe Gambia, amidst 
a particularly hardy breed of trypanotoler- 


ant cattle called wndama, the International 
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Thus the world Scientific community 
tithtens the noose on the tsets¢—hut to what 
end? Many Africans indict the fly for pre- 
wenting rational use of the land: When 
drought in the Sahel expelled cattle from the 
region, they surged against the flybelt— 
land that could have ease the pressure 
And certainly the fly stifles rural develop- 
ment, menacing the farmer with disease and 
oreventing his use of a draft animal that 
could increase harvests fivefold. But in oth- 
er places the fly protects the environment 
against mindless exploitation, buying Afn 
cans time for farsighted choices in land use 
Obviously, the fly's presence can cut two 
ways. Despoiler or guardian? Boon or baner 
Roth, perhaps. Yet surely, | concluded ina 
balanced mood, an African dilemma 

On my last day in Africa, near Banjul, the 
Gambia's capital, I chanced upon a forest 
fire, illegally set by a prospective farmer 
clearing land forthe coming wetseason. Lhe 
flames leapt from tree to tree and engulfed 
the dry grass between them; away from the 
fire, birds flitted in wait for insects lleeing 
the holocaust. A G. palipelsy gamoiensis 
landed above my ankle and bored its pro- 
boscis into my shin—the nineteenth bite | 
suffered on my tsetse travels. The pain 
pierced my equanimity. | cursed the fly. [] 
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AM HOUSTON, Tolstoy, 

| Columbus; Pandas, the 
Serengeti; Rie Azul, the North 
Pole; Smell, the Immune System— 
were these among your favorites in 
1986 GEOGRAPHICS? 

Detailed complete indexes of the 
year's articles are offered free upon 
request to members in six-month 
increments. January-June (Vol. 
169) is available now, and July- 
December (Vol. 170) will be ready 
in January. 

You can greatly enhance the 
usefulness of your collection by 
ordering the handsomely 
iustrated 60%-poge National 
Geographic Imdex 1047-1083 for 
$13.95, [t lists articles, books, 
taps, and TV Specials. 
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‘Golden Monkey Genus: Rhingmthe + Species: roxellanae Adult size: Length of head and 

oy: Mae, So Saco: female, 45. 5~74om; tail: male 61-92 cml; femiake, Sl Ox m /kdhult weight: 
Male. average IYkq) female, 6—2Ukg Hatbitat: Mountain forests in central Pe ; Republic of Tow . 
China Survivi ing number: Eatinsaked 1 TO — 5.700 Photographed by) Geange B. Schaller Chai, Sheree Habira 
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dlife as Cunon sees it: 
A photographic heritage 
for all si, ccenialonmong 


Gurtne the bleak winter months in China's mountain forests, the 
olden monkey searches for food in hands of about 70. In summer 


‘by eee ee baka — | L 
OWEVET, Whe f wel iS | oientitul, these arboreal nu Mes gather to 





orm groups of 00 ort nore, The golden monkey does not idapt well 
to hfe in captivity; only a few exist in 200s outside China, 

For over 1000 years, golden monkeys were hunted for their 
beautiful long hair. once prized for making coats. In addition, the 
SDEcles faced a serious loes of habitat loday, however, the ih Mien 
monkey && fully protected and reserves have he en @stablished to =, The world's mast 
ensure its survival. An mvaluable research tool, photography can ii Witeiligenty designed SLA camera 
help promote a better understanding of this 1 tHe ‘ROW Primate 


and the role it plays in its rugged mountain ecosystem. Can avai 
And thgpetro nia 5 perhar a tne § ingle most important factor in 


saving the golden monkey and a ‘all’ wildlife Images for all time 
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Smaller than a full-sized pickup. Larger ) \ # i" 


than a compact. Dakota is the first true 
mid-sized pickup ever mace, 
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WiBac! 


The new state of the American truck. 
There’s never been a truck quite like this 


before. Because there’s never been a truck 
quite this size before. 


It’s smaller than a full-sized pickup, but it's 
org uncer the hood and roomy on the inside. 


it's larger than a compact, but it’s fun to 
drive and easy on the wallet 

SO if you're in the market for a new truck, 
buy or lease the pickup that’s all new. 
Inside and out. 

Climo aboard. And cross into Dakota 
territory 
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OiVISIOM OF CHRYSLER MOTORS 
THE BEST BUILT, BEST BACKED AMERICAN TRUCKS 
ARE RAM TOUGH 
Best Bull" Gated On puneey of Geer prcelerns 
weth Bé honttrucks designed & butt in Meo. Arercs 
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Remarkable journeys 
into distant territories 


THIS PAST YEAR | have been deeply in- 

volved in efforts to prepare the ground- 
work forimproving gederaphic education in 
American schools, andthe Society has mace 
major commitments of talent, and 
funds. The more than two million dollars we 
have contributed in 1086 has helped fulfill a 
promise dating from 1885 that “due promi- 
nence will be given tothe educational aspect 
of gscopraphic TA Le rs 

Any reflection on the year past shou 


eive due prominence to the Society's other 
acti ities—_a 
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arzer tusk than it was 98 vears 
ago, We now havein print almost 200 books, 
more than 100 maps, three atiases, four 
plobes. four magazines. and four indexes 

Phat is a growing body of geographic 
knowledge, anda new medium is making its 
debut. Ten (seocraphic Videos are now 
available for home videocassette players 
One is a premiere. and seven are classics 
from our PRS Specials. Two are from our 
EXPLORER series on Superstation WTHS 
—whose commitment has allowed the Soci- 
ety to produce two hours of weekly quality 
programming for cable audiences 

What these lists:do not include are entries 
for the films; videotapes, filmstrips, and 
other tools for learning we haye developed 
for schools, 

At the risk of toting up too many lists 
(though this is the season for them), Plimen: 
tion another one important to the Society's 
mission. [t records research projects accept- 
ed for funding by cur Committee for Ke- 
search and Exploration. | estimate that the 
Society will make about 250 grants to scien- 
tists this year with a total budget of five mil- 
lion doliars, 

NATIONAL GEOGRAPHIC has made many 
remarkable journeys into distant territories 
this year, Forme, some of the most memora- 
ble have been to the Atlantic depths where 
Titanic rests, to the labyrinths of the body's 
immune system, foa“lost city’ of the Maya, 
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and to the last bastion of wild pandas. 

The magazine has even done research of 
its own—thanks to your participation— 
with the Smell Survey that supplemented 
“The Intimate Sense of Smell.” 

These memories of 1986 bring me to the 
exhaustive analyses that Joseph Judge and 
Luis Marden mace to fix the track of Chris- 
topher Columbus's first crossing and ¢stab- 
lish from among the contenders the island 
where he made landfall on October 12, 
1492, Their meticulous detecttve work led 
them to Samana Cay in the Bahamas, and 
their story in the magazine 
speaks foritself. Italsospeaks forthe explor- 
ing spirit—the heart, the mind, and the will 
to discover 
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Our car stereos are so remarkable 
you read about them in the paper every day. 
In the aute classiheds, very rarely do premvicl 
people list a stereo system as a renasen to 
buv their car Unless it'sa Blaupunkt ' 
Phe car stereo systems built by Bosch. l Meare cso . 
| 50 Years of Firsts applies toeveryvthing we make. Electronic 
Bia ipunkts have earned their reputa- anti-lock braking and fuel injection 
tion for be Mie cate ee rihe fonest in the at Stet, Automation systems, Pa Kagang 
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world with good reason. They were the inches rm PV stucho and video ot aphucs 
first so briiie PAE coves aridl fall chachacaik COLI nent, Power tools. Home: pil ances. 
racioiwnto the automobile 


Wwhettici “al peocye Lip ey. 
Ov Blaupunkt owners inseveral 


ea result, We re an international 
AWNeTICan cites are belie mntroclucedt to 


COmportion With manukacturmne in Is 


VRE —our exchasive traffic infommation countries, Sales and service tn [44 
Y SLE TTL. We employ Ly cn penny ee — Wm 
But throurh all this innovation, we've R&D wone—whoare capable of finding 
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fundamental thine from wu car stereo: the 
best so void possible. So every one we cdesipn 
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Lradetiarks of Kinwponks-Werke Cinibl-Bosch Creu Bringing high technology down to earth. 
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Once again, we've been 
placed on a pedestal. 


“Making It t0 the top is gen- 
erally much easter than staying 





at the top once you have made 
it. Unless vou are Honda. . > 
Motor rend. 

“Hope doesnt burn brighter 
than it does for the unveiling 
of an all-new Accord. Honda 
Accords are great automobiles, 
and everybody Knows it. 
Garand Drroer 

“[ts improved in just about 
every way, objectively as well 
as subjectively.” Rodd © [rack 

“With the new Accord, and 
the LAd in particular, Honda 
has solidified tts position among 
the worlds tn ils fine SLATS 
sedans. Motor [rend 

There is a solid, jigele-tree 
feeling from the new suspension. 
It makes the Honda Accords 









feel almost exactly like Audi's 
l4-inch longer top line S000), 
he nde approaches that of 
Mercedes 190, which fearures 
amuch more complex tive-link 
rear suspension, Awieanres. 
“The engine seems to hum 


even more sweetly chan betore. 


Cruising is hushed, [he steer 
ings deliciously accurate, And 


the shifter carves to perfection. 


( 7, i net { Er 

“Cruising the high-banked 
oval at the Acoord’s t yp speed, 
passengers in the front and rear 
camed on hushed conversacon 
In.a dead-flat acousuc environ- 
ment. Wind noise was minimal 
and road noe was dampened 
ettex LT ely % Mopar Treny if 

“Que sera, sera.” Anenymons 
Acard LN owner FE jor DIA 











“Sienna Ary 
Chane wow motes 
wala b¢ a 
plaasure coe Fry 
ono Cons 
Fountain Fen. 
Rememier, 163 
cir ney fist, cons” 















2 


Li pe 


Give the memorable holiday gult— 
the most personal Writing Imsirument, 
Our 10 karat gold filled fountain pen, 
S50. Cither models from S439 to S80, 


CROSS 


hiwer¥ Cbrrinterues Since adh 








Dinaqucehonil|y peataniterd aanns 
mechanical tailiite, regardics of ar 

















—————— | 


A Nation of 
Readers... 


Want to read more? 


Talk less. 
Keep a book 
in your briefcase, 
by your bed. 
Get up 
15 minutes early. 
Read a new poem 
aloud each night 
before dinner. 
Can't sleep? 
Don't count sheep. 
Read. 
Turn off the tube. 
Tune into books. 
Expand your 
horizons. 
Read for fun. 
Read for 
information. 
Use your library. 


A Nation of 
| Libraries. 
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lect stocking stuffer-only 18 


National Geographic Sociery membership 
is sure to please everyone on your gift list 
. relatives, friends, and professional 
associates. Inexpensive and easy to give, 
it's also a pitt your recipients will open with 
pleasure each month of the year... when 
NATIONAL GEOGRAPHIC brings the world 

and all its wonders into their homes. 





lo give Sociery membership this 
Christmas, complete the attached form 
and mail with dues in the envelope 
provided. Upon request, a gift card will 
be sent to each person you list. If rhe 


form Is Missing, write to: 


National Geographic Society 
Washington, D.C. 20036 





If you like to run the road less traveled... 











Driving # highly maneuverable, high performance 
car can make driving a lol more exciting. 
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Members 





Oregon Trail 
The picture on the cover (August 1986) and on 
pages 148-9 is of my mother’s family in the late 
1870 orearly (880s, When I was young. this pic- 
ture hung for years on the wall of our home. One 
of the girls was my mother, Emmy A. Steele. 
George D, Knox 
Portland, Oregon 


Tbelieve the family is my grandfather Jackson Li- 

vesay, my grandmother, and their children. The 

photo was taken around 1908, when they were 
traveling through Colorado or New Mexico 

Norma Baker 

Downey, California 


The wagons are common farm wagons of a type 
made by Studebaker and others. My fatherdrove 
auch wins in Texas during the 1920s and save 
the tongue and rigging of the wagon on the right 
ure setup fora single team of mules, The moun- 
tains sugeest the eastern Wichita Mountains in 
eauthern Oklahoma. I believe you have a farm 
family on an outing in the 1870 to 190%) period, 
(°F. Eckhardt 

Seiruin, Texas 


There are no grease buckets, limber for repairs, 
tooltioxes, or chains for locking wheels during 
steep descents—all necessary equipment for 
long-distance travel, T suggest a picnic outing. 
Glen Dines 

Fairfax, California 


More than a dozen members Giought they recog- 
nized the faces in the mystery picture. Others 
tlaced ut from Minnesota to Wyoming, A few 
cited books and museum displays, Phe clatning 
dates from the 2870s and ‘30s. Unfortunately, no 
documented print has been located, 


Having lived beside the trail-all our lives, my 
husband and [ enjoyed “Oregon Trail” but are 
disappointed at vour failure to mention Narcissa 
and Marcus Whitman and the Henry Spaldings, 
the real pioneers of the trail, who helped carve it 
in 1835-36. A decade later the forty-niners fol- 
lowed the ruts left by these courageous Presby- 
terian missionaries, who established Christian 
missions in the Qregon wilderness and guided 
hunclreds over the treacherous terrain from Mis- 
souri. Narcissa Whitman and Eliza Spalding 
were the first white women to make the trip. 
Eulalie Langford 
Montpeber, Idaho 


Gibbons thinks something happened “about 
1847" to change the status of Oregon Country 
The Whitmans and others died in a-massacre al 
Waiilatpu. Joseph Meck was selected by surviv- 
ing Oregon settlers to go to Washington to pre- 
sent their case to President Polk. Meck, a cousin 
of Mra: Potk, was a welcome guecst.at the White 
House. After his arrival President Polk present- 
eda petition to Congress, which acted rather rap- 
idly for a U.S. Congress, and on August 14, 
1848, President Polk signed the bill making Ore- 
gon an organized territory of the U. 5. 
Robert E. Moody 
Rushville, New York 


Il was offended by the references to the young 
woman studying “leisure management” In high- 
lighting the suffering of pioneers, Gibbons de- 
means dedicated, hardworking people who, in 
realization of the American dream, make an im- 
portant contribution to the quality of life in mod- 
em society. This new field of study involves far 
more than merely “jumping in place." 
(Catherine Curtis 
Montreal, Quebec 


The comment about the “wackospouse” strikes a 
false note. Emigrant travel was always poten- 
tially corrosive to mental stability, In addition, 
many women were on the trail because of their 
husbands decision and not their own choice. It 
frequently happened that men would announce 
to their families that they had sold the farm and 
were taking the whole family to Oregon. 
Thomas RK, Maciden 
La Grande, Oregon 


Uranus 
“Voyager Visits a Dark Planet” (August 1956) 
made fascinating reading. [t's great to see NaA- 
TIONAL GEGGRAPHIC covering not just our 
world but also the outer solar system. The Vov- 
ager mission must be the best value for the money 
in terms of new knowledge of anv unmanned 
space probe. 
Bob Isaacs 
Cloyfield, Queensland 
Ulysses 
Mr. Severin’s refreshing sugpestions of Gireck 
sites for the principal adventures related in the 
Odyssey (August 1986) will be appreciated by 
chissicistseverywhere. He attributes the imputa- 
tion af Ulysses’ adventures to Italian venues to 
the eighth-century colonization of Magna Grae- 
cia, but there is another explanation—the Ro- 
man tendency to appropriate Greek antecedents 
for their legendary heroes: 
This practice became imperial policy under 
Augustus. Virgil in the Aeneid grafted the ances- 
tryof the Roman people ontoa Greek stem, Like 


National Geographic, December (986 


Ulysses, Aeneas enjyaged in infernal necroman- 
cv, was tossed by seas about the Mediterranean, 
and landed in North Africa, where Circe and Ca- 
Ivpso became Aeneas’s dalliance with Queen 
Dido. This Roman account with lalian setting 
passed into Western tradition, 
Robert L, Delsman 
San Francisco, California 


The author was remiss in not mentioning better 
efforts at reconciling poetic license with Bronze 
Age plausibility. Ernle Bradford's Ulysses 
Found (1963) traces the western Mediterranean 
route conjectured by Hellenistic rationalists; and 
Gilbert Pillot in The Secret Code of the Oulvasev 
(1969, 1972) argues for a prehistoric tin route to 
the British Isies. 

E. N, Genovese 
San Diego, California 

Victory Climb 
Asa former alpinist, lespecially appreciate your 
article “High Road ta Victory.” by William Gar- 
ner (August 1986), On the medal (page 256) ap- 
pears not the popular tithe of snow leopard but 
pokorite! vysatajlich gor, S_S.S_R., meaning 
“condquerorof the highest mountains, U.S.5-R." 
Viktor Schon 
Dvir Krilové, Ceechoslovakin 


Argentina 
The article “Argentina's New Beginning” (Au- 
gust 1986) was very interesting and informative. 
Bryan Hodgson, however, gives litte credit to 
the Roman Catholic Church for its efforts to ex- 
pose the “dirty war.” The church and is pricsts 
were in the forefront in ending the killing of 
civilians. 
John Ryan 
Staten Island, New Vork 


Present-day graffiti artists use aerosol spray cans 

for their work. | am curious how the Toldense 

of southern Patagoma “sprayed” ocher around 
their hands on rocks 7,000 to 9,000 years ago. 

Willard Hasse 

Penfield, New York 

They blew pigment through a tube to leave nega- 

hitet Musee prrimts. 

The article on Argentina was nice, but! feel after 

many trips ta South America that the real star is 

Brazil. From vear to vear | cee amazing changes, 

George F. Johnson 

San Francisco, California 


We plana mater article on Brasil for 7087. 
Members Forum 
Asa 28-year-old, fourth-zeneration American of 


Japanese descent, | became incensed at the reacd- 
er from Michigan (August 1986) who wrote: “We 


Members Forum 


did not treat our resident Japanese as Japanese 
treated civilians.” Many “retident Japanese” 
were Amencans and cannot be held accountable 
for past, present, or future actions of the Japa- 
hese government. My parents and grandparents 
were fortunate to be in Hawaii, where there was 
no internment, and witnessed the bombing of 
Pearl Harbor. They were infuriated with the 
Japanese for bringingshame opon them, this sev- 
ered any feeling of kinship and made them more 
than ever before American patriots 
Vicki Kan Kendrick 
Valparaiso, Flerida 
[am amazed at the gall of former officials who 
put forth the same propaganda of 44 years ago, 
OF course the barbed-wire compounds where 
Japanese Americans were confined under armed 
guard were not called internment camps, be- 
couse American citizens were not supposed to be 
interned. In fact, they were internment camps, 
and native-born Americans were interned con- 
trary to law, Nazi Germany utilized the same 
technique of linguistic deception, calling their 
camps relocation centers, In both instances the 
term wat a misnomer, and continued use today 
mmmnunts to a distartion of history. Interment 
camp, prison camp, detention camp are correct 
terms in the American context. 
Ravmond Okamura 
Berkeley, California 
President's Page 
Gur Society is to be commended for ite commit- 
mont to geographic education (August 1986). As 
one of the 45 teachers who came to headquarters 
for four weeks.of intensive training thissummer, 
[can vouch for the sound investment. We were 
led Gy un outstanding faculty. We shared cre- 
ative classroom techniques. We left Washinaton, 
D.C, witha renewed spirit, encouraged that the 
Society would undertake such a venture, hopeful 
that our state education agencies would pick up 
the challenge, and committed to providing.a rip- 
ple within our individual communities. 
Linda Pyius 
Round Rock, Texas 


My concern is that your program does not include 
elementary teachers. [teach first erade, and J feel 
strongly that students at age six and seven are the 
ones whe should be introduced to basic geo- 
graphic skills. ; | 
Angelo Abby 


West Henrietta, New York 
Letters should he addressed to Membors Forum, 
National Geegraphic Magatine, Box Ieee, 
Wostington, 0.0. 20073, and shonld melude 
sender's address and telephone muinber. Not all 
letters can be wired. Those that are will often be 
edited and excerpled, 





WITHOUT IT, AMERICA WOULD HAVE 
NEVER GOT OFF THE GROUND. 
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Teamwork works. 

Rugged individualism gets all the ink in the history books. 
But most of America was built—cleared, plowed, planted, milled, 
manufactured and even imagined—with teamwork. 

And teamwork’s changing banking, as we know it, 

Now, local savings institutions are giving distant mega-banks a 
run for their money. By offering banking services nationwide, yet 
banking decisions close to home. In short, we can now be personal 
and powerful—because we've teamed up. 

In the Ist Nationwide Network. 

If you're a Network customer, that means better ways to save. 
free classes on managing your money, and this number to locate 
the Network member near you: 800-245-0111. 

90, best of all when you roam, you're not leaving your banking 
at home. You can get cash to buy baked beans in Boston, souvenirs 
in St, Louis or a muumuu in Honolulu. 

All possible because the Ist Nationwide Network is a network 
of financial independents, with more members in more states 
than any other network of our kind in the nation? Which gets you 
banking across America. | 

Members who know what financial independence is all about. 
And what made America great. 

Team up with us today. 


1ST NATIONWIDE NETWORK 


California: lat Nationwide Bank Connecticut: The Bank of Horford Deleware: Delaware Suvings Floride First Federal of Perry, 

isi Nationwitke Bank (reorpia: First Federal of € lurmhis, Seniey Fane & Trost Hawai: i) Natierreide Hank dh: Amencan Sas ings 

Hingis: Peoria Savi 4 i& Loan, Security Federal of Springficid Kansas: Pronklin Savings Lonlsiana CapitalLinion Savings, First 

Financia LSA. Maryland: First Shore Federal Maxeachosette: Kay State Savings Hank, Mutual Bank Michigan: D&S Sa rane in ki 
Minnesota: Metropolitan Feder) Bank Missouri: $1. Louis Federal Montana: First Federal Savi ings Hank of Montana Iie Fra 

SIV Assncmtion wew Hampshire: First Sorthem Bank, Fortune: Guaranty Savings Hank Sew Jemey: Fellowship Savings, The 
Hae ae adi Hank Sew Miexteo: New Mewico Pecicral Sew York: ict Nutionwide Bank North Dakivta: Metropolitan sderal Bank 
Chin: tat Nanonwide Bank The First Savings & Loan Company Okbhome Amencan Home Savings Penney ives: Fins American 

Savings South Caroling: First Bank of Rock Hill, Newberry Feder! Seath Dakote Metropolitan Ferteral Rank Tennessee: Athens 
Federal, Morristown Federal Tex Continental Savings Utah United Saw umes & 1 i mo Mi Baker Rank 


ist Nulionwide Network i an organuution ofimdependent financial institutions offering gener! depository and lending services in 
asenciation with w nationally promoted trademark. 
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| | | LOOKING OUT FOR YOU HAS MADE TOYOTA 41. 











ur most sophisticated sports sedan, ——__- 

designed for spirited performance, vet highly 

refined in its creature Comforts. Wht you see isnt all you 
get wit Banneville for’? Beneath that all-new aero stviing and upscale interior les a 


refined drivers machine with the bloodlines of a Pontiac. [ts road pear includes 


gdh Vo, fourwheel independent suspension and power rack-and-pinon steering. [hats 


Na cep ulrentte won many car ertinaurs § book. 


y THE NEW PONTIAC BONNEVILLE 














See =lwenty years ago. 
om George Hadfield. ya 
Peel discoverreda PC 
broken, yet beautiful. 
175-year-old grand- £ 
lather clock. He also > 
discovered thatno FF 
one in all of Engen P as 
could repair it. So neg 
learned how. And . 93a 
found great pleasure i ORY, 
in fixing it himself. 9 Ee (See ee 

Now George Had field’s pleasure i is his business, And a 
visit to his unique clock are in Shepshed, north of London, 
is, in many ways, a trip through time. 

You can stroll the grounds among giant tower clock faces. 

: 4. And go inside his 18th-century 

Se farmhouse and fall in love 
me witha amet a4 restored 








“But if you're planning 
__ = to buy one, dont ask il it 
ers mon time. And don't forget your Visa card. 

Because George won't sell anything unless it works as 
beautifully as it looks. And he won't take American Express. 


VISA 


It's everywhere you want to be: 
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phe’ ve all laken their best shot at it. GM, Ford, the 
borts, and they've all come up short. Not one hos 
Tike o “Retacsef s front-wheel drive so it can handle and 


ycar, Not one has Voyager's low step entry. Rear, 
Makes the others o step higher. Not one pe ‘ 
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Scientific study ranks Nordic 


Cordiovascular Exerciser 


In tests of exercise efficrency ol a major university, NordicTrack 
bumed more colones and provided gredier aerabie workouts, 


The Rank in Order of Exercise Efficiency: 
1. NordicTrack X-C Ski Exerciser 
2. An Exercise Bike 
3. A Rowing Machine 
4. A Shuffie-Type oki Exerciser 


Fat pest ree ip iri devi ei 


It's Only Logical that NordicTrack Would Get the 
Highest Scores because 
"Gus Chavegiee *& Nordictrock ocd Manon WOR DOT Seen mot obfoaned 
| Clhenedic “liver Mes hehe on on Exercise Bier 
a ae rie #& Mloecdicirocke’s stonding position unitonnly eercises more muscie 
reass than o Rowing Nacochine 
i, 


* Morchc track's wrigiwe ywhees resionce Droge smooinness 


corel « curifinisity not avoiloble on o Shuffle-Tywoe Sei Exerceser 


Burns up to 600 calories per 20 Minute Workout. 


Freee facts weight canter 


ortciteck Pro : | Nordicfrack = Free Brochure. Cali 
Fevesd loge i “ a . 800-328-5888 


141NG Jonathan Bh. N., Chaka, MN 55718 : Minnrsma fl? 445-65? 
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Two sizes, colors. Lowes! yearly cost. 






Cokect your Geogroptucs bor ifetit use Back 
Benes DSCOrnS velecee for ripley, petcrlectne! 
from sce, Gamage, wear SIuroy bookiyncet 5 
boar. Gold amoossead fronts. Gol qutiers or 
— Sod 25 paars. Satisfaction guaranteed 
Sunn Files. Moki 2 years of Geograptacs 
Book red Anontg $7805 pevaiciaicl fe IS per yeeri 
Three §-Size Files. Hont 3 years of | pe te aie 
Vetiow fronts... $44.50 postpaact (4.25 pay year 
Map File. 8-Size Red of Yolow... each $75 ppc 
Add §3 i) cer package for stoping outewie USA 


Send order, of call us toll tree 1-800-558-2719) AAed =| 2 Talim Cusior Hatttefield Prewervation Comunities, Lue. 
io charge Mastercard, VISA Sitsues = 17 issues 7 Fin THQ Muilin Mode Sood 408 Boa Pons 
HIGHSMITH CO., INC.. P.O, Bow 200, For Atoinson, Wl 339538 . ie . ss acai 


Custer Battohetd Preservation 
i cu nNiTiee i> TRC 1 oeSewnd 
ihe cultural and edunakonal hentage 


7h lar Servroureny i] Cucaen 
Battehet” National Morumonl 


hor mnionmeion siout how wou car 
ne on es hort, Oona 





The people behind the headlines. 


Gain new insights into this nation’s deadly 
conflict When EXPLoge: airs “Afghanistan's 
Holy War on December f4. 

After seven years, war has become away 
Of lite for the poorly equipped men and 
boys fighting to drive out a modern Soviet 
force. 


Cin other Sundays tn December gO to an 
island wildlite refuge where troubled bovs 
are being rehabilitated ... marvel at the 
death-detying acrobatic skiils of stunt 
Miers... ancd master the winds and currents 
ina la-cday Atlantic catamaran race 

Pe adoeninnes comiinne every incet' 


SuperStation 


Sundays at 8:00p.m.ET” — creat AMERICAN TELEVISION 


*Atso Mondays af midnight ET"45) pum. PT and Sarncrdays a 00 mm. ET 





On Assignment 


HREE BRITONS teamed up for the ex- 

traordinary coverage of the British Parlia- 
ment in this issue, Author Patrick Cormack 
(upper right) is fulfilling a chilethood dream by 
erving in the House of Commons. Alter two 
unsuccessful bids, he won election by the larg 
ative in 
Lunde an 


est swing vote from Labour to Conserv 
the 1970 elecbon. He has since 
all-party committee on the arts; has become 
Parliament's unofficial historian, and ecits 
LS Maine 

Working on his loth artiels 
xine, free-lance photographer Adam Wool- 
fitt, with assistants Etenne Bol and Daphne 
Wricht (right), faced the challenge of lighting 
enormous rooms, Po shot since 
Carlsbarl Caverns for the September 1970 is- 
cue.” Nearly halfa ton of gear had to be trol 
leved around. Sometimes the equipment blew 
fuses, bringing an electrician from the base- 
ment, grumbling, “You've done it again.” 

The Society's eclitorial representative in the 
United! Kingdom, Jennifer Moseley (above, 
right) has served as researcher and liaison for 
21 years, assisting staff members on hundreds 


for the mara- 


“the lures 
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For this article she also turned 
photographer foraday, taking the rare aenal 
on page 729 dunng 2 blimp ride over London 
Here fenny presents Prime Minister Margaret 
Thatcher with specially bound National Geo: 
rraphic Society atlases Im appreciation of ber 
CTaRCIOUS of the team during the two 


Velr-long chdacavor 


of asain ments. 


support 





distation. So al yeu se see On iisbig 27 “inch 
bul the truth. 

; ow teers You sone Saar pic acai 
why nol judges the new Colorirak 

i sail? le enh your ional HOA ceclon ka aro 
you Ihe bes color television that RCA—ond 
possibly anyone ese—hos ever mode. 











